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ELECTRODERMAL INDICATIONS OF LEVELS OF PSYCHOLOGICAL 
DISTURBANCE IN CHRONIC SCHIZOPHRENIA
CHAPTER I 
INTRODUCTION
Of a l l  th e  m ental d iso rd e rs  o f man, sch izophren ia  has 
been th e  most a c t iv e ly  in v e s tig a te d  (B eliak , 1958). This 
in te r e s t  has been w e ll j u s t i f i e d  in  view o f th e  magnitude o f 
th e  problem. The b as ic  p revalence o f sch izophren ia  has been 
estim ated  to  be 250 per 100,000 in  th e  U nited S ta te s  and 
w estern  n a tio n s . Not on ly  i s  th e  b as ic  inc idence  im pressive , 
but th e  tendency toward c h ro n ic ity  fu r th e r  m agnifies th e  
im portance o f th e  problem. The average len g th  o f h o s p i ta l ­
iz a t io n  in  th e  U nited S ta te s  fo r  sch izophren ia  i s  c i te d  as 
13.1 y ears . C h ro n ic ity  i s  re sp o n s ib le  fo r  th e  f a c t  th a t  
approxim ately  47 per cen t o f th e  beds in  m ental h o s p ita ls  
a re  occupied by sch izophren ic  p a t ie n ts ,  whereas th e  same 
p a tie n ts  account fo r  on ly  about 25 per cen t o f th e  admissions 
(Lemkau & C ro c e tt i ,  1958). In  a d d itio n  to  th e  m isery
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su ffe re d  by th e  v ic tim s and th e i r  fa m il ie s , i t  i s  obvious 
th a t  ch ron ic  sch izophren ia  i s  a se rio u s  s o c ia l  and economic 
problem .
D esp ite  th e  g re a t i n t e r e s t  in  sch izo p h ren ia , most o f 
th e  l i t e r a t u r e  has been devoted to  th e  p erio d  o f onset and 
th e  e a r ly  s ta g es  w hile  th e  in v e s t ig a t io n  o f l a t e r  and w ell 
e s ta b lis h e d  s tag es  has been r e l a t i v e l y  n eg lec ted  (A r ie t i ,  
1955). The problem o f chron ic  sch izo p h ren ia , p a r t ic u la r ly  
le v e ls  o f  p sycho log ica l d is tu rb a n c e , i s  th e  focus o f th i s  
in v e s t ig a t io n .
Chronic Schizophrenia
Problem o f  d e f in i t io n . Not th e  l e a s t  o f th e  many prob­
lems in  th e  in v e s tig a tio n  o f "ch ron ic" sch izophren ia  i s  th a t  
o f  d e f in i t io n .  Although th e  terms "acu te"  and "chron ic" a re  
commonly used , th e re  a re  no c le a r  c r i t e r i a  fo r  such a d i s ­
t in c t io n .  The c r i t e r io n  problem leads to  some confusion as 
was v e rb a liz e d  by a p a r t ic ip a n t  a t  one o f th e  conferences on 
th e  e f f e c ts  o f " t r a n q u i l iz e r "  d rugs, vdio sa id :
We f in d  th a t  th e se  in v e s t ig a to r s  used no standards 
fo r  acu teness and fo r  c h ro n ic ity . To Goldman, acu te  
was up to  f iv e  y ea rs , and in  h is  p re se n t paper he has 
extended th is  to  ten  y ea rs ; to  K inross-W right acu te  
means le s s  than  s ix  months and subacu te , le s s  than  two 
y e a rs ; to  Lehman acu te  im plies le s s  than  one m onth's 
d u ra tio n ; and to  Loman i t  i s  defined  as le s s  than two
y e a rs ' h o s p i ta l iz a t io n .  The r e s u l t s  a re  n a tu ra l ly  
q u ite  v a r ia b le .  There is  a range in  th e  ac u te  case 
from 24 p er cen t to  87 per cen t fo r  com plete recovery  
o r s o c ia l  rem issio n , and one from 2 .3  to  56 per cen t 
fo r  th e  ch ron ic  (B ennett, 1955, p. 47).
The c u r re n t D iagnostic  and S t a t i s t i c a l  Manual o f M ental 
D isorders u ses th e  term "ch ron ic" in  con ju n ctio n  w ith  sch izo ­
p h ren ia  in  on ly  one major c l a s s i f i c a t io n ;  Schizophrenic Re­
a c tio n , ch ron ic  u n d if fe re n tia te d  type . T h is , no doubt, 
se rves as a "w aste basket"  ca teg o ry  in  which no e f f o r t  was 
made to  sp e c ify  th e  meaning o f th e  term " c h ro n ic ."  On th e  
o th e r  hand. Chronic Brain Syndrome i s  somewhat more e x p lic ­
i t l y  defin ed  as r e s u l t in g  from a " r e la t iv e ly  perm anent, more 
o r le s s  i r r e v e r s ib le ,  d if fu s e  impairment o f  c e re b ra l t i s s u e  
fu n c tio n "  (American P sy c h ia tr ic  A sso c ia tio n , 1952, p. 18).
In  chronic  sch izo p h ren ia , th e  lack  o f such an e x p l ic i t  s t a t e ­
ment, i . e . ,  " r e la t iv e ly  perm anent, more or le s s  i r r e v e r s ib le "  
i s  probably  th e  r e s u l t  o f an u n w illin g n ess to  acknowledge 
th e  r e l a t i v e  permanency o f th e  co n d itio n  when th e  cause is  
in  doubt.
D esp ite  th e  c r i t e r io n  problem and th e  lack  o f d e f in i ­
t io n  in  th e  d ia g n o s tic  manual, i t  has been th e  experience  o f 
h o s p i ta l  s t a f f s  everyvdiere th a t  th e  co n d itio n  o f many sch izo ­
phren ic  su b je c ts  i s  " r e la t iv e ly  permanent and more or le s s  
i r r e v e r s ib le ,"  i . e . ,  ch ro n ic . D esp ite  trea tm en t e f f o r t s .
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in c lu d in g  th e  u se  o f t r a n q u il iz in g  drugs, only  minor or 
tem porary e f f e c ts  a re  seen (C lark , Ray, P aredes, C o s tilo e , 
C happell, Hagans, & Wolf, 1961) and th e  "back wards" con­
tin u e  to  be an u n p leasan t r e a l i t y .
D esc rip tio n s  o f chron ic  sch izo p h ren ia . Since th e  e a r ly  
d e s c r ip t iv e  w ritin g s  o f K raepelin  (1925) th e  a rea  o f chron­
i c i t y  has been r e l a t i v e l y  n eg lec ted . As A r ie t i  has sa id  o f  
him:
His monograph, "Dementia Praecox and P arap h ren ia ,"  
rem ains u n t i l  today th e  most com plete d e s c r ip tio n  of 
th e  symptoms o f  th e  sch izophren ic  from a phenomenologi­
c a l  p o in t o f view. [But] . . . except fo r  th e  rep ea ted  
mention o f th e  f a c t  th a t  th e  p a t ie n t  decays p ro g re s­
s iv e ly  to  reach  a s t a te  o f id io c y , we do n o t see in  th e  
K raep e lin ian  d e s c r ip tio n  d i f f e r e n t  s ta g e s  o r any r e a l  
movement, even toward re g re s s io n . The p a t ie n t  i s  
always seen in  c ro s s -s e c tio n  (1955, pp. 11-12).
K raepelin  appears to  have been more in te re s te d  in  a d e s c r ip ­
t iv e  view o f th e  thoughts o f p a t ie n ts  r a th e r  than  in  s t r u c ­
tu re  or p r in c ip le s .
During about th e  same years Eugen Bleu1er (1857-1933) 
made an a ttem pt to  go beyond the  m erely d e s c r ip tiv e  approach 
by in c o rp o ra tin g  some o f th e  th in k in g  o f  Freud. He advanced 
th e  concepts o f "au tism " and "sch izophren ic  n eg a tiv ism ."  
According to  A r ie t i :
As f a r  as negativ ism  i s  concerned. Bleu1er thought 
th a t  i t  could  n o t be explained  s o le ly  as a motor
phenomenon. He was in c lin e d  to  consider i t  as a psy­
ch o lo g ica l a t t i tu d e  (1955, p. 18).
The is su e  of motor d e f i c i t  v s. m ental s e t  has a ls o  been
considered  in  th e  experim enta l l i t e r a tu r e  which w i l l  be d is -
^ >
cussed in  a l a t e r  s e c tio n .
A r ie t i  d escrib ed  four s tag es  of lo n g itu d in a l develop­
ment in  sch izo p h ren ia : th e  i n i t i a l ,  th e  advanced, th e  p re ­
te rm in a l, and th e  te rm in a l. His f i r s t  s tag e  is  th e  p erio d  
o f o n se t, and second s ta g e  i s  c h a ra c te r iz e d  by a l l  o f  th e  
c l a s s i c a l  symptoms during which th e  su b je c t appears to  be­
come ad ju s ted  to  a sch izo p h ren ic  way o f l i f e .  The th i r d  
s ta g e  invo lves v ario u s odd h a b i ts  such as hoarding  and s e l f -  
d eco ra tio n , w hile th e  fo u rth  s ta g e  i s  thought o f as sometimes 
being sig n a led  by in c re ased  a c t iv i t y  " in  which i t  seems a l ­
most as i f  we have reached a s tag e  where psychology and 
neurology coa lesce" (1955, p. 361).
The poverty  of d e s c r ip t iv e  d a ta  concerning th e  l a t e r  
s ta g es  o f sch izophren ia  i s  no ted  by A r ie t i  in  th e  fo llow ing  
s ta tem en t:
Whereas th e  f i r s t  s ta g e  o f sch izophren ia  has been 
in te n s e ly  s tu d ie d  by many p s y c h ia t r is t s  from a dynamic 
p o in t o f view, and th e  second s tag e  has been s tu d ie d  
in  g re a t d e ta i l  by th e  e a r ly  d e s c r ip tiv e  a u th o rs , th e  
th i r d  and fo u rth  s ta g es  have been r e l a t iv e l y  n eg lec ted .
. . . The c l a s s i c a l  symptoms o f sch izophren ia  . . . a re  
no longer prominent a t  th e se  s ta g e s , so th a t  many ob­
se rv e rs  may have f e l t  th a t  th e  p a t ie n ts  d id  n o t p re sen t
symptoms worth re p o r tin g . They have d esc rib ed  th e se  
p a t ie n ts  as approxim ating more and more a  v e g e ta tiv e  
e x is te n c e , and a s t a t e  o f " id io c y .” The r e s u l t  i s  th a t  
even from a sim ple, d e s c r ip tiv e  p o in t o f view , r e l a ­
t iv e ly  l i t t l e  i s  known about th e se  p a t ie n ts  (1955, p. 
350).
A r i e t i 's  f i r s t  s ta g e  seems to  correspond w ith  th e  com­
mon usage o f th e  term "acu te"  w hile  th e  rem aining s tag es  c o r­
respond w ith  th e  term "c h ro n ic ."  The d e l im ita t io n  o f th e  
rem aining s ta g e s , i f  p r a c t i c a l ,  would undoubtedly  be u s e fu l 
as a c l a s s i f i c a t i o n  system . He says th a t  th e  th i r d  or p re ­
te rm in a l s ta g e  occurs g e n e ra lly  from 5-15 years a f t e r  th e  
beginning o f th e  i l l n e s s ,  but he recogn izes th e  l im ita t io n s  
o f  apply ing  such a system o f c l a s s i f i c a t i o n :
In  f a c t ,  th e  same s ta g e  of re g re s s io n  which is  
reached  by a p a t ie n t  in  a p e rio d  o f  a few days o r weeks, 
may be reached by an o th er p a t ie n t  in  a p e rio d  o f over 
h a l f  a cen tu ry . A th i r d  d i f f i c u l t y  c o n s is ts  o f  th e  
f a c t ,  so w ell known, th a t  d i f f e r e n t  le v e ls  o f  r e g re s ­
s io n  do n o t appear in  any case in  pure c u l tu re ,  any 
case  p re se n tin g  a m ix ture o f se v e ra l s ta g e s  (A r ie t i ,  
1955, p. 322).
Furtherm ore, h is  s ta tem en t th a t  th e  c l a s s i c a l  symptoms 
o f sch izo p h ren ia  a re  no longer p n  ^ent in  th e  th i r d  and 
fo u rth  s ta g e s  i s  d i f f i c u l t  to  re c o n c ile  w ith  th e  f a c t  th a t  
th e  v e s tig e s  o f  th e  symptoms which c h a ra c te r iz e  th e  e a r l i e r  
s ta g es  co n tin u e  to  f l a r e  up and never subside  in  some 
p a t ie n ts .  Thus, w hile A r i e t i 's  s tag es  a re  in te r e s t in g  from 
a th e o r e t ic a l  p o in t o f  view , they  a re  n o t s u f f i c ie n t ly
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e x p l ic i t  fo r  use as experim enta l c r i t e r i a .
D esp ite  th e  lack  o f s tan d ard  c r i t e r i a ,  c l i n i c a l  o b se r­
v a tio n s  o f  marked b eh av io ra l d if fe re n c e s  between e a r ly  and 
l a t e  cases o f  sch izophren ia  have led  an in c re a s in g  number o f 
in v e s t ig a to r s  to  recogn ize  th e  need fo r a d i s t in c t io n  along 
th e se  l in e s .
R e la ted  c l a s s i f i c a t i o n  a tte m p ts . D is t in c t io n s , roughly  
along th e  c h ro n ic ity  dim ension, have been advocated by some 
re c e n t au th o rs . Becker (1956) and K antor, W allner, and 
Winder (1953) have d escrib ed  "p rocess" and " re a c tiv e "  sch izo ­
p h ren ia s . "P rocess" sch izo p h ren ia  i s  defined  by g rad u a l on­
s e t ,  re g re s s io n  in  tim e, poor p rognosis , and supposedly 
o rgan ic  e tio lo g y . "R eactive" sch izophren ia  i s  c h a ra c te r iz e d  
by a r e l a t i v e l y  u n ev en tfu l e a r ly  l i f e  development, ab rup t 
onse t a s so c ia te d  w ith  id e n t i f ia b le  p r e c ip i ta t in g  e v en ts , and 
r e l a t i v e l y  sh o r t d u ra tio n , hence a more fav o rab le  p rognosis.
Wishing to  avoid th e  o rgan ic  e t io lo g ic a l  assum ptions o f 
th e  p ro c e s s -re a c tiv e  dichotomy, but s t i l l  seeing  th e  need 
fo r  a roughly  s im ila r  d i s t in c t io n ,  Rodnick and Garmezy (1957) 
have proposed "good" and "poor" premorbid adjustm ent as a 
c l a s s i f i c a t i o n  system. These au th o rs  and o th e rs  have con­
ducted experim ents dem onstrating  d if fe re n c e s  in  p sycho log i­
c a l  fu n c tio n in g  between th e se  groups.
8
Those d escrib ed  as " re a c tiv e "  sch izophren ia  or as w ith  
"good" premorbid adjustm ent co in c id e  co n sid erab ly  w ith  sh o rt 
term acu te  sch izo p h ren ia , and th e  "p rocess" or "poor" p re ­
morbid ad justm ent p a t ie n ts  co in c id e  co n sid erab ly  w ith  chronic 
sch izo p h ren ia .
The E xperim ental L ite ra tu re
Before considering  th e  experim ental l i t e r a t u r e  in  de­
t a i l ,  i t  i s  im portant to  s t r e s s  th e  f a c t  th a t  s p e c ia l hazards 
e x i s t  in  drawing in fe ren ces  from th e  comparison o f th e se  ex­
perim ents w ith  one an o th er. Each has g e n e ra lly  d e a lt  w ith  
d i f f e r e n t  ranges o f c h ro n ic ity . Furtherm ore, th e  ex ten t to  
which sam pling b iases  have en te red  in to  th e  r e s u l t s  cannot 
be estim ated  in  most in s ta n c e s . Sampling b ias  o f te n  occurs, 
sometimes u n w ittin g ly , by th e  s e le c t io n  o f only those 
p a t ie n ts  who can perform a complex experim ental ta sk  o r who 
meet some o th e r  c r i t e r io n  o f co o p era tiv en ess . The assump­
t io n  th a t  more sev ere ly  d iso rg an ized  p a t ie n ts  a re  e s s e n t ia l ly  
l ik e  th e  p a t ie n ts  in  such a sample may not be w arran ted , and, 
in  f a c t ,  d i f f e r e n t  p sy ch o lo g ica l processes may be a t  work in  
th e  two groups (R osenthal, Lawlor, Zahn, & Shakow, 1960).
Experim ental and c l i n i c a l  in d ic a tio n s  a re  th a t  a c ro ss -  
s e c tio n  o f ch ron ic sch izophren ic  su b je c ts  w i l l  in c lu d e  many
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who a re  d e te r io ra te d  or d iso rg an ized . For th is  reaso n , ex­
perim ents which have employed ta sk s  re q u ir in g  a r t ic u la te n e s s  
o r complex responses (Rorschach, TAT, MMPI, complex e x p e r i­
m ental p rocedures, e t c . )  have been by-passed fo r th o se  em­
ploying  more sim ple procedures.
Even though sim ple procedures have been employed, some 
experim ents have d e a l t  w ith  p sy ch o lo g ica l le v e ls  o f  fu n c tio n ­
ing o f co n s id e rab le  im portance to  th e  understand ing  o f 
ch ron ic  sch izo p h ren ia . Experiments have been chosen fo r  r e ­
view which p e r ta in  to  th re e  main c a te g o r ie s  o f p sy ch o lo g ica l 
fu n c tio n in g : (a) d e f i c i t s  in  sim ple o v e r t resp o n ses; (b) 
a t te n t io n ,  s e t ,  and le v e ls  o f a ro u sa l;  and (c) w ithdraw al as 
measured by psychophysio log ica l resp o n siv en ess  to  a range o f 
r e l a t iv e l y  sim ple s p e c if ic  s t im u li .  Each o f th ese  th re e  
in te r r e la te d  a rea s  o f  in v e s t ig a t io n  have been s tr e s s e d  as 
b a s ic  in  the  sch izo p h ren ic  process by v a rio u s  a u th o rs . The 
review  w i l l  se rv e  th e  purpose o f s e t t in g  fo r th  th e  problem 
area s  and s p e c if ic  co n s id e ra tio n s  which a re  thought to  be 
im portan t in  a s tu d y  o f chron ic sch izo p h ren ia .
Overt v o lu n ta ry  re sp o n se s . The l i t e r a t u r e  i s  r e p le te  
w ith  o b se rv a tio n s which in d ic a te  th e  e x is te n c e  o f d e f i c i t s  
in  o v ert responses o f  chronic sch izo p h ren ic  s u b je c ts . H. E. 
King (1954) has a sc r ib e d  th i s  phenomenon to  psychomotor
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d e f i c i t ,  w hile Malmo, Shagass, and Smith (1951) s tre s s e d  
"purposive" behavior as th e  main a rea  o f  d e f i c i t .
While in v e s tig a tio n s  o f psychomotor behavior have been 
n eg lec ted  in  sch izo p h ren ia  in  comparison w ith  s tu d ie s  i n ­
vo lv ing  more complex v e rb a l and p e rce p tu a l ta sk s  (Rabin & G. 
F. King, 1958), th e  thorough work o f H. E. King (1954) com­
p e n sa te s , to  an e x te n t, fo r  the  lim ite d  number o f s tu d ie s  in  
th i s  a re a . Employing in d iv id u a l t e s t s  o f  motor behavior, 
i . e . ,  speed o f tap p in g , f in g e r  d e x te r i ty ,  peg board, and r e ­
a c tio n  tim e, he examined se v e ra l groups re p re se n tin g  d i f f e r ­
en t degrees o f s e v e r i ty  o f psychopathology, in c lu d in g  chron ic  
sch izophren ic  s u b je c ts . His d a ta  c l e a r ly  in d ic a te  a r e l a ­
tio n s h ip  between d e fe c tiv e  psychomotor perform ance and degree 
o f  psychopathology, th e  most chronic  sch izophren ic  group 
showing th e  g r e a te s t  perform ance d e f i c i t s .
In  h is  co n c lu sio n s , H. E. King s t r e s s e d  th e  involvem ent 
o f  psychomotor perform ance as a c e n tr a l  or core problem in  
sch izo p h ren ia  and th e  "behav ior" d iso rd e rs  :
Psychomotor c a p a c ity  appears to  be d is tu rb e d  in  a 
fundam ental sense  in  th e  behavior d iso rd e rs . As such, 
i t  i s  a r e f le c t io n - o f  d e fe c t a t  th e  co re , r a th e r  than  
in  th e  p e rip h e ry , o f  mind and m ental p ro cess. Those 
s u f fe r in g  from m ental d ise a se  a r e ,  by d e f in i t io n ,  as 
w e ll as c u rre n t th e o ry , persons who dem onstrate a fa u lty  
a d a p ta tio n  to  t h e i r  environm ent. R etarded  and f a u l ty  
psychomotor resp o n se  i s  regarded  as a b as ic  in d ic a t io n
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o f th is  s t a t e  o f  p sy ch o b io lo g ica l m aladap ta tion  (1954, 
p. 156).
A d i f f e r e n t  ex p lan a to ry  emphasis was given by Malmo e t
a l . (1951), who a lso  re p o rte d  d e f ic i t s  in  v o lu n ta ry  motor r e ­
sponses to  p a in - s t r e s s ,  d e s p ite  th e  f a c t  th a t  autonomic 
in d ic e s  o f  emotion were e s s e n t ia l ly  comparable w ith  th o se  in  
c o n tro l  su b je c ts . They concluded th a t  those  asp ec ts  o f r e ­
sponsiveness a s so c ia te d  w ith  em otional a ro u sa l seem in ta c t  
w h ile  purposive a c ts  seem d e fe c tiv e  o r in o p e ra tiv e .
H. E. K ing 's (1954) a s s e r t io n  th a t  psychomotor d e f i c i t  
i s  a "co re" problem in  sch izo p h ren ia , in  th e  sense th a t  i t
i s  b as ic  in  i t s  own r i g h t ,  was questioned  by Rabin and G. F.
King (1958). The d e s c r ip tio n  by Malmo e t  a l .  o f d e f i c i t  a t  
th e  le v e l o f "purposive a c ts "  more s a t i s f a c t o r i l y  extends 
th e  g e n e ra l i ty  o f th e  ex p lan a tio n  beyond th e  sim ple motor 
a re a  to  goal d ire c te d  responses.
W ithout excep tion , i t  seems th a t  d e f i c i t s  in  o v e rt r e ­
sponses a re  found in  ch ron ic  sch izophren ic  su b je c ts . In  th e  
p re se n t rev iew , s tu d ie s  a re  considered  which go beyond th i s  
s u p e r f ic ia l  o b se rv a tio n  in  o rder to  seek th e  p o ss ib le  under­
ly in g  bases o f th e se  resp o n se  d e f i c i t s .  One such l in e  o f  
in v e s t ig a t io n  concerns le v e ls  o f  a ro u sa l. C lose ly  r e la te d  
to  le v e ls  o f a ro u sa l a re  s tu d ie s  o f " a t te n t io n "  and "response
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s e t . "
A tte n tio n , response s e t , and le v e ls  of a ro u s a l . Schizo­
p h ren ic  su b je c ts  in  ch ron ic  s tag es  a re  o f ten  c h a ra c te r iz e d  as 
in d i f f e r e n t  to  th e  world about them. They appear no t to  
spon taneously  study  th e i r  surroundings and do no t evidence 
th e  u su a l amount o f c u r io s i ty  or in t e r e s t  in  th e  ro u tin e  
th in g s  o f  l i f e ,  i . e . ,  th ey  m an ifest a g en e ra l lack  o f a t t e n ­
t io n  o r s e t  to  p erce iv e . On th e  o th e r hand, th e i r  a t te n t io n  
and involvem ent in  events can sometimes be gained  fo r  b r ie f  
p erio d s in  re sp e c t to  s p e c if ic  th in g s  when th e  i n i t i a t i v e  is  
provided  by another person. This phenomenon i s  ev id en t in  
two experim ents o f in c id e n ta l  le a rn in g .
Winer (1954) advanced th e  hypo thesis th a t  in c id e n ta l  
le a rn in g  c h a ra c te r iz e s  th e  behavior o f  normal su b je c ts  to  a 
g r e a te r  ex ten t than sch izo p h ren ic  su b je c ts . His conclusions 
supported  th is  h y p o th esis . Except fo r  th e  parano id  group, 
th e  sch izophren ic  su b je c ts  f a i le d  to  m an ifest a normal amount 
o f  in c id e n ta l  le a rn in g . Greenberg (1954) found th a t  a group 
o f  ch ro n ic  sch izophren ic  su b je c ts  f a i le d  to  observe o b jec ts  
and r e la t io n s h ip s  toward which th e i r  a t te n t io n  had not been 
d ire c te d . Even a f t e r  d if fe re n c e s  in  d ire c te d  le a rn in g  scores 
were c o rrec ted  by co -v a rian ce  p rocedures, th e  normal su b jec ts  
were c le a r ly  su p e rio r on two o f th re e  in c id e n ta l  lea rn in g
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ta s k s . Thus, th e  a t te n t io n  o f sch izophren ic  su b je c ts  appar­
e n t ly  can be d ire c te d  toward m a te r ia l  to  be lea rn ed  w ith  
f a i r  r e s u l t s ,  w h ile  m a te r ia ls  to  which th e i r  a t te n t io n  is  
n o t d ire c te d  i s  n o t learn ed  as r e a d i ly  as by normal su b je c ts .
In c id e n ta l le a rn in g  and s e t  have been r e la te d  in  th e  
sta tem en t th a t  " th e  hypo thesis  becomes reaso n ab le  th a t  s e t  
i s  a b as ic  determ iner o f  th e  le a rn in g  c a lle d  'i n c i d e n ta l '"  
(McGeoch, 1942, p. 308). In  th is  co n te x t, the  term " s e t"  i s  
a s so c ia te d  w ith  " a t te n t io n "  or " s e t- to -p e rc e iv e ."  Another 
a sp ec t o f s e t  or preparedness has been r e fe r re d  to  as " s e t -  
to -re sp o n d ."  "S e t- to -p e rc e iv e "  and " se t- to -re sp o n d "  a re  
both  im portan t as p o ss ib le  a rea s  o f d e f i c i t  in  ch ron ic  
sch izo p h ren ia .
The im portance o f "m ental s e t"  in  th e  psychology o f 
sch izo p h ren ia  has been s tr e s s e d  by Huston, Shakow, and Riggs 
(1937). They concluded th a t  sch izo p h ren ic  p a t ie n ts  do not 
a t t a i n  a h igh  le v e l o f s e t  or "p re p a ra tio n  fo r response" 
compared w ith  normal su b je c ts  and a re  unab le  to  m a in ta in  a 
le v e l  o f  p re p a ra tio n  as c o n s is te n tly .
A s e r ie s  o f  s tu d ie s  o f response s e t ,  using  v a r ia t io n s  
in  th e  len g th  o f p rep a ra to ry  in te rv a ls  between warning s i g ­
n a ls  and s ig n a ls  to  respond, have been re p o rte d  (Knehr,
1954; Rodnick & Shakow, 1940; T izzard  & V enables, 1956). In
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t h e i r  c r i t iq u e  o f th i s  work, R osenthal e t  a l .  (1960) con­
cluded th a t  fo r  p re p a ra to ry  in te rv a ls  between 4 and 7 .5  
seconds th e  amount o f  lo ss  o f  s e t  c o r re la te d  s ig n i f ic a n t ly  
w ith  degree o f m ental h e a lth . T h e ir own su b jec ts  had been 
h o s p i ta l iz e d  fo r  sch izo p h ren ia  an average o f 10.7 y e a rs .
These d a ta  a re  n o t c o n tra d ic to ry  w ith  f in d in g s  o f o v ert-  
v o lu n ta ry  response d e f i c i t s  or o f  psychomotor d e f i c i t s ,  as 
end p ro d u c ts , but th ey  tend  to  ex p la in  such d e fec ts  as a 
f a i l u r e  in  ch ron ic  sch izophren ic  su b je c ts  to  e s ta b l i s h  and 
m ain ta in  p rep a ra tio n s  fo r  response r a th e r  than  as a motor 
d e f i c i t  o r as an in h ib i t io n  o f a p repared  response .
Thus, both " s e t- to -p e rc e iv e ” and " se t- to -re s p o n d "  have 
been shown to  be im paired  in  chron ic  sch izophren ic  s u b je c ts . 
The d i f f i c u l t y  has been a t t r ib u te d  both to  e s ta b lis h in g  and 
m ain ta in in g  s e t s .  The sim ultaneous s tudy  of th e se  phenomena, 
in  th e  same s u b je c ts ,  w i l l  be h e lp fu l  in  c la r i fy in g  th e i r  
r e l a t i v e  im portance as a rea s  o f d e f i c i t  in  chronic sc h iz o ­
p h ren ic  su b je c ts .
What seems needed in  such a stu d y  i s  a common index  o f 
th e  e f f e c t s  o f s e t .  One l in e  o f in v e s t ig a t io n  which appears 
n o t to  have been extended to  th e  s tu d y  o f s e t  in  ch ron ic  
sch izo p h ren ia  i s  th a t  o f  autonomic a c t iv a t io n .  L evels o f 
autonomic a c t iv a t io n  as w ell as autonomic re a c tio n s  to
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s p e c if ic  s tim u li have been s tu d ie d  through th e  phenomenon of 
g a lv an ic  sk in  resp o n se  fo r  many y ea rs . The a p p l ic a tio n  of 
t h i s  technique to  th e  study  o f s e t  as w ell as o th e r re le v a n t 
comments may be found many p laces in  th e  l i t e r a t u r e .  Duffy 
has summarized th e  e s s e n t ia l  p o in ts  :
"Energy m o b iliz a tio n "  r e f e r s  to  th e  r e le a s e  o f 
p o te n t ia l  energy . . . fo r  u se  in  a c t iv i ty  or re sp o n se . 
T his energy may be used fo r  e i th e r  co v e rt or o v ert 
a c t iv i ty .  I t  i s  th e  energy used in  a tten d in g  and th in k ­
ing as w e ll as in  locom otion and m an ipu la tion . I t  i s  
th e  energy used  in  ten s in g  th e  muscles in  p re p a ra tio n  
fo r  o v ert response  as w ell as th a t  used in  th e  o v ert 
response i t s e l f .  . . . The energy m o b iliz a tio n  i t s e l f  
appears to  be d i r e c t ly  c o n tro lle d  by th e  autonomic 
nervous system . . . . Whatever may be th e  p re c is e  n a tu re  
o f  th e  phenomenon, th e re  appears to  be c o n s is te n t v a r i ­
a t io n  in  sk in  r e s is ta n c e  w ith  v a r ia t io n s  in  th e  energy 
demands o f th e  s i tu a t io n .  T his f a c t  suggests th a t  th e  
measure may be employed as an in d ic a to r  o f energy 
m o b iliz a tio n . . . .  In  o th e r  s tu d ie s  th e  g a lv an ic  r e ­
sponses to  words have been shown to  vary  w ith  th e  mean­
in g fu lln e s s  and im portance o f  th e  words. . . . Appar­
e n tly , a c t i v i t y , o r re ad in e ss  fo r  a c t i v i t y ,  i s  th e  com­
mon fa c to r  in  a l l  s i tu a t io n s  where low sk in  re s is ta n c e  
i s  found in  a  g iven  in d iv id u a l. R e lax a tio n  o r p a s s iv ­
i t y ,  on th e  o th e r  hand, appears to  be th e  common fa c to r  
in  a l l  s i tu a t io n s  where h igh  sk in  r e s is ta n c e  i s  found.
I f  a d ecrease  in  r e s is ta n c e  occurs (w ith c e r ta in  l im i ta ­
t io n s )  vdienever th e re  i s  an in c re a se  in  energy m o b iliza ­
t io n , i t  i s  n o t s u rp r is in g  th a t  decreased  r e s is ta n c e  has 
been v a r io u s ly  considered  to  be c h a r a c te r i s t ic  o f emo­
t io n ,  o f v o l i t io n  o r co n a tio n , o f  a sudden check in  the  
comprehension o f  problem s, and o f s ta te s  o f a le r tn e s s  
(1951, pp. 33-36).
Not only  may sk in  r e s is ta n c e  (or conductance) be used 
as a measure of r e a c t io n  to  s p e c if ic  s tim u li bu t s h i f t s  in  
le v e ls  o f a c t iv a t io n  should perm it th e  study  o f a t te n t io n  and
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response s e t .
A number o f s tu d ie s  have been rep o rted  in  which le v e l 
o f a c t iv a t io n  of psychophysio log ical background a c t iv i t y  has 
been measured during v ario u s  experim ental c o n d itio n s . As 
d i s t i n c t  from momentary re a c tio n s  to  s p e c if ic  s t im u li ,  th e  
a c t iv a t io n  le v e l has been a s so c ia te d  w ith  th e  ongoing in te n ­
s i t y  o f em otional a c t iv i ty .  Darrow and Solomon (1934) con­
cluded th a t  a r e la t io n  appears to  e x is t  between a la rg e  
amount o f  f re e  energy (anx ie ty ) and low e l e c t r i c a l  sk in  r e ­
s is ta n c e  and between a sm all amount o f f re e  energy and high 
e l e c t r i c a l  sk in  r e s is ta n c e .  These au th o rs emphasized th a t ,  
to  understand  th e  r e la t io n  o f o v e rt responses to  v ario u s 
s t im u li ,  i t  i s  necessary  to  know th e  p h y s io lo g ica l and emo­
t io n a l  s t a t e  of th e  p a t ie n t  a t  th e  tim e o f th e  behavior.
The r e la t io n  o f p h y s io lo g ica l a c t iv a t io n  to  a le r tn e s s  
and responsiveness has a lso  been d escrib ed  by Woodworth and 
Schlosberg (1958). S ilverm an, Cohen, and Shmavonian have 
g iven  a d e ta ile d  sta tem en t o f th e  concept:
As the  a ro u sa l s t a te  o f th e  organism in c re a se s , a 
number of changes occur. From a s t a t e  o f in a t te n t io n  
to  e x te rn a l events a s so c ia te d  w ith  poor and s lu g g ish  
m otoric a c t iv i ty  and decreased  a b i l i t y  to  r e a c t  to  ex­
te rn a l  s t im u li , th e  organism becomes a more a l e r t ,  
wakeful and v ig i l a n t  in d iv id u a l, ch a ra c te r iz e d  by f a c i l ­
i t a t e d  psychomotor perform ance focused a t te n t iv e n e s s  to  
s ig n i f ic a n t  m eaningful s tim u li and th e  a b i l i t y  to  re a c t
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more a p p ro p r ia te ly  to  s tim u li w ith  o rgan ized , g o a l-  
d ir e c te d  behaviour. However, as he becomes more 
aroused and more a c t iv a te d , he may become panicky, un­
a b le  to  focus or c o n s t r ic t  h is  a t te n t io n  on a p p ro p ria te  
g o a l-d ire c te d  ta s k s . His behaviour may become hyper­
a c t iv e  and more d iso rg an ized . He i s  unable to  p e rce iv e , 
in te g ra te  or to  r e a c t  to  r e a l i t y  s i tu a t io n s  because o f 
th e  in te n se , con tinuous, in te r n a l  d is ru p tiv e  a c t i v i t y  
in  th e  c e n tr a l  nervous system (1959, p. 68).
T his su g g ests , co n sid erin g  th e i r  b eh av io ra l m a n ife s ta ­
t io n s ,  th a t  chronic  sch izophren ic  su b je c ts  may f a l l  in  one 
extreme or th e  o th e r  o f  th e  above paradigm. The a c t iv a t io n  
le v e ls  found in  ch ron ic  sch izophren ic  su b je c ts  by various 
in v e s t ig a to r s  has led  to  c o n f l ic t in g  im pressions. While th i s  
confusion  may be a t t r i b u ta b l e  to  sampling v a r ia t io n s ,  th o se  
re p o r tin g  s tu d ie s  o f  p a t ie n ts  w ith  g re a te r  degrees o f  ch ron­
i c i t y  tend  to  r e p o r t  le s s e r  a c t iv a t io n  le v e ls .  L ikew ise, 
su b je c ts  w ith  g re a te r  c l i n i c a l  m a n ife s ta tio n s  o f w ithdraw al 
a re  o f te n  rep o rted  to  be le s s  a c t iv a te d .
Syz (1926) and Syz and Kinder (1928) re p o rte d  th a t  th e  
frequency o f sk in  r e s is ta n c e  responses to  s p e c if ic  s tim u li 
was g re a te r  in  p a t ie n ts  when sk in  r e s is ta n c e  le v e ls  were low 
(normals and parano ids) and le ss  when sk in  re s is ta n c e  le v e ls  
were h igh  (c a ta to n ie s  and d e p re s s iv e s ) . However, W illiam s 
(1953) found, in  sch izophren ic  su b je c ts  who had been h o s­
p i ta l i z e d  only 1-3 y ea rs , a h ig h e r le v e l  o f  psychophysio­
lo g ic a l  background a c t i v i t y  (low sk in  r e s is ta n c e  le v e ls )  and
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sim u ltaneously  le s s  responsiveness to  s tr e s s e s  o f a psycho­
lo g ic a l  n a tu re  than  norm al c o n tro ls . C onversely, Ju rko ,
J o s t ,  and H i l l  (1952) rep o rted  th a t  a group o f " e a r ly ” p a ra ­
no id  p a t ie n ts  m an ifested  c o n s is te n tly  h ig h e r sk in  r e s is ta n c e  
le v e ls  before and a f t e r  p sycho log ica l s t r e s s ,  although  th ey  
a ls o  showed sm alle r increm ents in  a c t iv a t io n  fo llow ing s t r e s s  
and dim inished GSRs to  s p e c if ic  s t im u li ,  compared w ith  normal 
c o n tro ls . Y et, Howe (1958) found a h ig h e r sk in  r e s is ta n c e  
le v e l  in  sch izophren ic  su b je c ts  w ith  over 5 years o f chron- 
i c i t y  th an  in  normal and an x ie ty  s u b je c ts .
Howe was p r im a r ily  concerned w ith  co n d itio n in g  o f GSR 
w ith  e l e c t r i c  shock s t im u li .  He found th a t  36 o f 96 sc h izo ­
p h ren ic  su b je c ts  were no t co n d itio n ab le  because o f zero  GSRs 
to  shock, complete GSR a d a p ta tio n  to  shock during a c q u is i ­
t io n  t r i a l s ,  o r f a i lu r e  to  g ive any response on th e  f i r s t  
and subsequent a c q u is i t io n  t r i a l s .  He found th a t  th e  uncon- 
d i t io n a b le  group had been g iven s tro n g e r  shock, showed much 
h ig h e r sk in  r e s is ta n c e  le v e ls ,  were an average o f 4 .5  years 
o ld e r ,  and had been i l l  fo r  an average o f 7 years longer when 
compared w ith  th e  60 sch izophren ic  su b je c ts  who were co n d i­
t io n a b le . He concluded th a t  th e  behavior o f  a sch izophren ic  
in  a n o c icep tiv e  co n d itio n in g  s i tu a t io n  w i l l  be a fu n c tio n  
o f  th e  degree o f c h ro n ic i ty  and perhaps th e  d e te r io ra t iv e
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c h a ra c te r  o f th e  p sychosis.
The evidence, p a r t i c u la r ly  th a t  o f Howe, i s  c o n s is te n t 
w ith  th e  hypo thesis th a t  sch izophren ic  p a t ie n ts  w ith  a mod­
e r a te  o r g re a t degree o f c h ro n ic ity  may be c h a ra c te r iz e d  as 
being a t  a low le v e l  o f a c t iv a t io n  (high sk in  re s is ta n c e  
l e v e l ) , in  a  s t a t e  o f in a t te n t io n  to  e x te rn a l events a s s o c i­
a te d  w ith  poor and s lu g g ish  m otoric a c t i v i t y  and decreased 
a b i l i t y  to  r e a c t  to  e x te rn a l s t im u li .  This concep tion  of 
ch ron ic  s ta te s  i s  o p p o site  to  \d iat has o f te n  been described  
fo r  a cu te  s ta te s  in  which "w ithdraw al" i s  a s so c ia te d  w ith 
overwhelming a n x ie ty  and a h igh  le v e l o f in te rn a l  d is ru p tiv e  
a c t i v i t y  ( a n x ie ty ) .
A d d itio n a l l i t e r a t u r e  has been devoted to  immediate 
sk in  r e s is ta n c e  responses (GSR) to  s p e c if ic  s t im u li .  The 
range o f  s t im u li  to  which th e se  su b je c ts  w i l l  respond has 
been an is s u e  in  a s se ss in g  th e  le v e l o f  w ithdraw al.
W ithdrawal and responsiveness to  s p e c if ic  s t im u l i . For 
many y e a rs , au tho rs in  th e  f i e ld  have d escrib ed  "em otional 
w ithdraw al" as a prom inent fe a tu re  in  sch izophren ia  (Angyal, 
1941; A r i e t i ,  1955; A r ie t i ,  1959; B eliak , 1948; B e liak , 1958; 
Cameron & M agaret, 1951; H oskins, 1946). According to  
Cameron and M agaret:
I f  s e c lu s io n  cannot be achieved m erely by moving
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out o f th e  range o f s tim u la tio n , then  i t  must be done 
by in h ib i t in g  o n e 's  re a c tio n s  to  s tim u la tio n . . . . And 
th i s  can be so in te n s iv e ly  developed, by some in d iv id ­
u a l s ,  as to  shu t out e f f e c t iv e ly  th e  whole d iso rg an iz in g  
environment (1951, p. 244).
There a re  a lso  in s ta n ce s  in  which w ithdraw al has been 
d escrib ed  a t  th e  le v e l o f o v e rt response r a th e r  than a t  th e  
le v e l  o f  p ercep tio n . This concept has been p a r t ic u la r ly  
s tr e s s e d  in  re sp e c t to  c a ta to n ic  s ta te s  but has been g e n e ra l­
iz ed  to  chron ic sch izophrenic su b jec ts  by some au thors (H. E. 
King, 1954; Malmo e t  a l . ,  1951). This concept i s  i l l u s t r a t e d  
in  th e  fo llow ing  s ta tem en t:
A fte r  recovery  from what seemed a c a ta to n ic  " s tu ­
por" th e  p a t ie n t  exp lained  th a t th e  reason  fo r  h is  
im m obility  was th a t  th e  fo rces  o f "good" and " e v il"  
were having a f ig h t  in  th e  u n iv e rse , and h is  le a s t  move­
ment would have in flu en ced  th e  outcome o f th i s  f ig h t 
(D eri, 1949, p. 193).
McReynolds s ta te s  th a t  th e  most dram atic example of 
sch izophren ic  w ithdraw al i s  c a ta to n ic  s tu p o r and th a t  e v i­
dence in d ic a te s  th is  co n d itio n  i s  no t due to  a d e f i c i t  in  
motor c a p a c ity  and th a t  i t  i s  no t a s le e p lik e  co n d itio n . He 
says :
Not only does th e  c a ta to n ic  p a t ie n t  avoid p a r t i c i ­
p a tio n  in  s o c ia l  in te ra c t io n s  and normal a c t i v i t i e s ,  
bu t a lso --a n d  in  p a r t ic u la r - - h i s  in h ib i t io n  on a c tio n  
perm its him to  avoid having p ercep ts  o f  s e l f - i n i t i a t e d  
movements. That i t  i s  th e  p ercep tio n  o f movements, 
r a th e r  than  movements p er se , which i s  avoided i s  in d i ­
ca ted  by th e  f a c t  th a t  th e  p a t i e n t 's  s le ep  movements
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a re  normal. I t  i s  as I f  th e  p a t ie n t  had developed a 
s e le c t iv e  avoidance o f p ercep ts  concerning s e l f ­
i n i t i a t e d  a c tio n  (1960, p. 267).
Forbes and P io trow sk i found th a t  c a ta to n ic  sch izophrenic 
su b je c ts  showed more a c t i v i t y  than  normals during  s le e p .
They s a id :
We may t e n ta t iv e ly  conclude th a t  th e  la rg e r  and 
more freq u en t v a r ia t io n s  shown by c a ta to n ie s  in d ic a te d  
a g re a te r  i n s t a b i l i t y  and v a r ia t io n  o f a c t i v i t y  in  
autonomic fu n c tio n  in  c a ta to n ie s  th an  in  norm als, a t  
l e a s t  during s le e p . . . . Such au tom atic  fu n c tio n a l 
v a r ia t io n s  should be sh a rp ly  d is t in g u ish e d  from low 
"v eg e ta tiv e -em o tio n a l"  r e a c t iv i t y  ("psychogalvanic r e ­
f le x " )  to  l i s t s  o f  words or q u estio n s in  c a ta to n ie s  r e ­
p o rted  by Odegaard [1930] . . . s in c e  th e  l a t t e r  i n ­
vo lves an e x te rn a l s tim u la tin g  s i tu a t io n  o f a com pli­
ca ted  n a tu re  (1934, pp. 722-727).
While th e  above c i t a t io n s  in d ic a te  th a t  th e se  p a t ie n ts  
a re  q u ite  a c tiv e  during  s le e p , when awake s im ila r  p a t ie n ts  
show reduced resp o n siv en ess  to  s p e c if ic  s t im u li .
Syz (1926) and Syz and Kinder (1928) re p o rte d  s tu d ie s  
in  which 100 words, an au to  horn , p in  p r ic k s , and th r e a t  o f 
p in  p r ick s  were s t im u li ,  u s in g  sk in  r e s is ta n c e  changes as a 
measure o f em otional response  in  normal and sch izo p h ren ic  
s u b je c ts .  W ithout sy s te m a tic a lly  d is t in g u ish in g  between th e  
e f f e c ts  o f th e  d i f f e r e n t  s t im u li  they  in d ic a te d  th a t  sk in  
r e s is ta n c e  responses were f a i r l y  re g u la r  and w ith  good 
am plitudes in  normal su b je c ts  w hile  p a ran o id s , in  s p i t e  o f  a 
h ig h  t o t a l  number o f g a lv an ic  waves, gave fewer re a c tio n s
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which were c lo s e ly  connected w ith  th e  experim ental s t im u li .  
C a ta to n ic  p a t ie n ts  were re p o rte d  to  show th e  le a s t  resp o n ­
siv en ess  to  o u ts id e  s t im u li .  The au th o rs  s tre s s e d  th e  f a c t  
th a t  even sensory  s tim u li f a i le d  to  produce a d e f le c tio n  o f 
th e  ga lv an ic  s t r in g  in  some p a t ie n ts .  These f in d in g s , they  
concluded, would in d ic a te  such a p a t i e n t 's  complete em otional 
detachm ent. One c a ta to n ic  p a t ie n t  even f a i le d  to  produce a 
g a lv an ic  response to  deep b rea th in g .
A q uestion  may be r a is e d  as to  whether th is  lack o f r e ­
sponsiveness was due to  a b io lo g ic a l f a u l t  r a th e r  than  a 
p sy ch o lo g ica l s t a t e .  Hoskins (1946) sa id  o f th e se  p a t ie n ts  
th a t  lack  of re s p o n s iv ity  to  a v a r ie ty  of s tim u la tin g  agen ts 
m ight w e ll be regarded  as an in d ic a t io n  o f sch izophren ic  
w ithdraw al a t  th e  som atic le v e l. On th e  o th e r hand, th e  
f in d in g  o f Forbes and P io trow ski th a t  co n s id erab le  l a b i l i t y  
i s  p re sen t in  c a ta to n ie s  during  s le e p  is  supported  by th e  
sta tem en t o f  McReynolds th a t  such p a t i e n t s ' s leep  movements 
a r e  normal. This suggests  th a t  th e  lack  o f responsiveness 
in  p a t ie n ts  w hile awake may have been due to  psycho log ica l 
f a c to rs  a s so c ia te d  w ith  th e  awakened s t a t e ,  e .g . ,  em otional 
w ithdraw al r a th e r  than  b io lo g ic a l f a u l t .
S ince sk in  r e s is ta n c e  i s  n o t o r d in a r i ly  considered  to  
be an o v e r t-v o lu n ta ry  response , th e  supp ress io n  o f th i s
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fu n c tio n  has been in te rp re te d  to  mean th a t  in v o lu n ta ry  a f f e c ­
t iv e  responses were " f l a t "  o r "b lu n t"  in  sch izophren ic  
p a t ie n t s .
Support fo r  th e  p o s i t io n  th a t  changes in  th e  psycho­
lo g ic a l  s ta te  can and w i l l  a l t e r  sk in  r e s is ta n c e  to  s p e c if ic  
s t im u li  (GSR) i s  found in  a r e p o r t  o f West, N ie l l ,  and Hardy 
(1952). Using th e  method o f hypnosis, they  were ab le  to  
dem onstrate , in  normal s u b je c ts ,  a re d u c tio n  o f s e n s i t iv i ty  
to  s t im u li  as r e f le c te d  by GSR resp o n ses . F u rth e r, Darrow 
and Solomon (1934) s tu d ie d  GSR and blood p re ssu re  re a c tio n s  
to  c ru c ia l  id e a tio n a l s t im u l i ,  s e le c te d  e s p e c ia l ly  fo r  each 
s u b je c t .  Small blood p re ssu re  re a c tio n s  to g e th e r w ith  sm all 
g a lv an ic  re a c tio n s  to  a l l  forms o f id e a tio n a l  and to  sensory  
s t im u li  tended to  be a s so c ia te d  w ith  lack  o f "c o n tac t w ith  
r e a l i t y "  as judged c l i n i c a l l y .
Thus, fo r se v e ra l y e a rs , th e  tren d  in  th e  experim ental 
l i t e r a t u r e  and c l i n i c a l  r e p o r ts  seemed c o n s is te n t w ith  th e  
view th a t  em otional resp o n siv en ess  or s e n s i t iv i ty  to  s tim u li 
in  sch izophren ic  su b je c ts  was d im inished. The evidence was 
u s u a lly  in te rp re te d  to  mean th a t  th e  p a t ie n ts  were "emotion­
a l l y  withdrawn" o r were s u f fe r in g  a " lo ss  o f co n tac t w ith  
r e a l i t y . "
T his l in e  o f thought was rev e rsed  in  a study  by Malmo
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e t  a l .  (1951). In  th e i r  p rev io u s ly  mentioned study  w ith  17 
chronic  sch izophren ic males scheduled  fo r lobotom ies due to  
behavior problem s, th e  au th o rs , u sing  a p a in -s t re s s  stim ulus 
(therm al r a d ia t io n  on the  fo re h ead ), rep o rted  autonomic r e ­
sponsiveness equal to  normal s u b je c ts . At th e  same tim e, 
th e  sch izophren ic  su b jec ts  d id  n o t v o lu n ta r i ly  p ress  a bu tton  
to  s ig n a l p a in  as re a d i ly  as th e  c o n tro l su b je c ts . Based 
upon th ese  f in d in g s , th e  au th o rs  d is tin g u ish e d  between in ­
v o lu n ta ry  a f f e c t iv e  (autonomic) responses and v o lu n ta ry  
"purposive a c t s . "  They concluded th a t  those asp ec ts  o f r e ­
sponsiveness a s so c ia te d  w ith  em otional a ro u sa l seemed in ta c t  
w hile v o lu n ta ry  a c ts  seemed d e fe c tiv e  or in o p e ra tiv e  in  th e  
p a t ie n ts .  This p o s it io n  seems a n ta g o n is tic  to  th e  concept 
o f "em otional w ithdraw al" or "w ithdraw al from co n tac t w ith  
r e a l i ty "  and supportive  o f th e  th eo ry  th a t  w ithdraw al prim a­
r i l y  invo lves th e  w ithholding o f o v e rt-v o lu n ta ry  responses 
o r "purposive a c t s ."
With th i s  find ing  i t  seems n ecessa ry  to  consider th e  
p o s s ib i l i ty  th a t  stim ulus d if fe re n c e s  a re  im portant and th a t  
sch izophren ic  su b je c ts  may be re sp o n siv e  or s e n s i t iv e  to  
some c la s se s  o f  s tim u li and unresponsive or in s e n s i t iv e  to  
o th e rs . I t  seems necessary  a lso  to  reexamine th e  s ta tu s  o f 
p h y sica l pain  s tim u li. The in te r p r e ta t io n  given by Malmo e t
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a l .  (1951) regard ing  em otional responsiveness i s  su b je c t to  
qu estio n  on what may be a c ru c ia l  te c h n ic a l i ty ,  th a t  p h y sica l 
pa in  as a stim u lus may produce unconditioned  r e f le x  a c t iv i t y  
in  th e  autonomic system which i s  d i f f e r e n t  in  p r in c ip le  from 
em otional re a c tio n s  a s so c ia te d  w ith  p sy ch o lo g ica lly  meaning­
fu l  s tim u li.
A d iscu ss io n  by W alter (1960) o f d if fe re n c e s  in  la te n c ie s  
o f GSR to  cond itioned  and unconditioned  s tim u li w ith  e s s e n t i ­
a l l y  normal su b je c ts  may be used to  i l l u s t r a t e  th i s  p o in t. 
Three kinds o f s tim u li were used : a warning tone , a f la sh in g  
l i g h t ,  and a p a in fu lly  loud p en a lty  sound which was d isa g re e ­
ab le  enough to  prov ide a pow erful in c e n tiv e  and evoke la rg e  
c o n s is te n t GSRs; i t  was in  e f f e c t  a s p e c if ic  or unconditioned 
stim u lu s. GSRs fo llow ing  th e  UCS had sh o rt la te n c ie s  w hile 
those  fo llow ing n e u tra l  o r cond itioned  s tim u li had longer 
la te n c ie s ,  th e  d is t r ib u t io n  being bimodal w ith  alm ost no over­
lap  between th e  two c a te g o r ie s . W alter concluded:
U nconditional responses to  s p e c if ic  s tim u li can be 
considered  le g i t im a te ly  as in s t in c t  in  th e  l i t e r a l  i f  
no t th e  l i t e r a r y  sen se , . . . they  re q u ire  n e i th e r  d i s ­
c rim in a tio n  nor in te r n a l  r e f le c t io n  though they  a re  r e ­
f le x iv e  in  th e i r  mechanism. They must th e re fo re  depend 
upon a d if fu s e  tran sm iss io n , n o t to  th e  c o r t i c a l  le v e ls  
so much as to  th e  hypothalm ic and autonomic e f fe c to r  
pathways (1960, pp. 673-790).
Transm ission o f con d itio n ed  s tim u li on th e  o th e r hand involves
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" c o r t i c a l  a n a ly s is ,"  according to  W alter.
On th i s  b a s is ,  pain  s tim u li may be considered  to  r e s u l t  
in  uncond itioned  r e f le x  a c t iv i ty ,  a m a tte r which i s  q u ite  
d i f f e r e n t  from th a t  commonly a s so c ia te d  w ith  em otional r e ­
sponses to  p sy ch o lo g ica lly  m eaningful (cond itioned) s t im u li . 
The q u es tio n  i s  r a is e d , th e re fo re , o f w hether Malmo e t  a l .  
were d ea lin g  w ith  unconditioned r e f le x  a c t iv i t y  r a th e r  than  
emotion a s so c ia te d  w ith  p sy ch o lo g ica lly  m eaningful s tim u li.
Although they  used o v e rt responses on ly . H a ll and 
S tr id e  (1954) sy s te m a tic a lly  in v e s tig a te d  pain  to le ra n c e  
(h ea t on th e  fo reh ead ). The 14 sch izophren ic  su b je c ts  in  
t h e i r  sample, 11 o f whom were under 30 years o f  age, tended 
to  vary  co n s id e rab ly , both in t r a in d iv id u a l ly  and w ith in  th e  
group, but th e  o v e ra l l  th re sh o ld s  fo r  th e  group were very  
h igh  both in  v e rb a l re p o r t o f p a in  and w ithdraw al movements. 
According to  H all and S tr id e :
T h is , o f course , i s  no t a t  a l l  an unexpected f in d ­
ing  in  view o f th e  w ithdraw al and in d if fe re n c e  to  ex­
te r n a l  s t im u li  shown by many sc h izo p h ren ic s , but i t  i s  
n ecessa ry  to  s t r e s s  th e  p o in t in  connection  w ith  th e  
work o f Malmo and Shagass (1949) on th e  motor response 
o f sch izo p h ren ics  to  a f ix ed  s e t  o f s o -c a l le d  "p a in fu l"  
s t im u li .  There seems to  be no j u s t i f i c a t i o n  whatever 
fo r  assuming such p a t ie n ts  to  be " p e rc e p tu a lly  norm al." 
In  such p a t ie n ts ,  th e re  w i l l ,  as Malmo and Shagass ob­
se rved , be no adequate d ire c te d  motor resp o n se , but 
th i s  may be due p r im a rily  to  th e  f a c t  th a t  th e  a f f e re n t  
s t im u li  a re  no t perceived  and co n cep tu a lly  r e la te d  to
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pain , and th a t  th e  "m ental s e t"  towards th e  ta sk  in ­
troduced by th e  form o f th e  in s t ru c t io n s  i s  r e la t iv e ly  i n ­
e f f e c t iv e  (1954, pp. 48-60).
S im ila r ly  to  Malmo and Shagass (1949) and Malmo e t  a l .  
(1951), H all and S tr id e  found o v ert p a in  re a c tio n s  to  be 
dim inished in  sch izophren ic p a t ie n ts .  Although they  d id  not 
measure autonomic in d ic e s , th ey  were c r i t i c a l  o f th e  p o s it io n  
taken by Malmo and h is  a s so c ia te s  th a t  p e rcep tio n  and a f f e c t  
a re  normal. H all and S tr id e  ap p a re n tly  b e lie v e , although 
autonomic in d ic e s  may be p re se n t, th a t  th e  a f f e re n t  impulses 
a re  not co n cep tu a lly  r e la te d  to  pain  by th e  p a t ie n t .  This i s  
s im ila r  to  th e  p o in t made in  connection  w ith  th e  d iscu ss io n  
o f cond itioned  and unconditioned s t im u li .  I t  leads to  th e  
p o s it io n  th a t  th e  sch izophren ic su b je c ts  do not p e rce iv e , as 
p a in , th e i r  own unconditioned autonomic re a c tio n s  to  a pain  
s tim u lus. As m a tte rs  stand , th e  q u es tio n  o f response to  
pain  seems to  be in  an impasse, lo s t  between th e  two in d ices  
o f  p e rcep tio n  and emotion, autonomic response and o v ert r e ­
p o rt or o v ert behavior.
H all and S tr id e  leave on ly  one a l te r n a t iv e  in  th e i r  d i s ­
cu ssio n , th a t  th e  "m ental s e t"  induced by in s tru c t io n s  did 
no t provide a ready  means fo r  communication o f perce ived  pain  
sen sa tio n  by th e  sch izophren ic  su b je c ts .
In an e f f o r t  to  study  th e  ex ten t to  which "e a r ly "  chronic
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sch izophren ic  su b je c ts  were em otionally  resp o n siv e  to  
s tr e s s e s  o f a more p sycho log ica l n a tu re , W illiams (1953) 
used a th re e  minute m otion p ic tu re  o f a c lo se-up  death  
s tru g g le  between a cobra and a mongoose, a word a s s o c ia tio n  
procedure under somewhat In tim id a tin g  c ircum stances, and an 
In c re a s in g ly  f ru s t r a t in g  s e r ie s  of problems under f a l lu r e -  
censure co n d itio n s . His su b je c ts  were 18 p a t ie n ts  who had 
been h o s p ita liz e d  approxim ately  1-3 years and an equal num­
ber o f h o s p ita l  employees fo r  c o n tro ls . The measures were 
sk in  r e s is ta n c e  le v e ls ,  p u lse  r a t e ,  and r e s p ir a t io n  r a te .  
Over a l l  co n d itio n s , th e  sch izophren ic  su b je c ts  showed le s s  
s h i f t  In  le v e l o f a c t iv a t io n  from r e s t  to  s t r e s s  p e rio d s , 
and fo llow ing s t r e s s  periods le s s  p h y s io lo g ica l recovery  was 
seen  than In  the  c o n tro ls . Compared w ith  th e  c o n tro ls ,  th e  
p a t ie n ts  were l i t t l e  a f fe c te d  by th e  symbolic th r e a t  posed 
by th e  death  s tru g g le  film  and showed th e i r  g r e a te s t  r e ­
sponse to  th e  con d itio n s In  which more a c t iv e  p a r t ic ip a t io n  
was Induced and In  which s t r e s s  was a p a r t  of th e  s i tu a t io n .  
W illiam s concluded th a t  h is  chronic sch izophren ic  su b je c ts  
were "withdrawn" and th a t  t h e i r  em otional responsiveness was 
"dampened" or " b lu n te d ."
Combining th e  Malmo e t  a l .  (1951) and W illiams (1953) 
s tu d ie s ,  th e  le a s t  e f f e c t iv e  stim ulus In  th e  two experim ents
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ap p a re n tly  was one which might be expected to  e l i c i t  a n x ie ty  
from w ith in  th e  su b je c t on th e  b as is  o f h is  own f a n ta s ie s  as 
he viewed th e  film  o f th e  death  s tru g g le  between th e  cobra 
and th e  mongoose. The nex t most e f f e c t iv e  were th o se  which 
involved s i tu a t io n a l  p re ssu re ; one s tr e s s e d  in te rp e rs o n a l 
d is c lo su re  o f a s so c ia tio n s  to  words and th e  o th e r  s tr e s s e d  
f a i lu r e  and censure. F in a lly , Malmo e t  a l .  ad m in iste red  
a c tu a l  pain  s tim u la tio n  which appeared to  have been as e f f e c ­
t iv e  in  th e  p a t ie n ts  as in  th e  normal c o n tro l su b je c ts . I t  
i s  p o s s ib le , th e re fo re , th a t  a h ie ra rc h y  o f s t im u li  e x is ts  
in  re sp e c t to  th e i r  c a p a c ity  fo r  e l i c i t i n g  an em otional r e ­
a c tio n  in  chronic  sch izophren ic  su b je c ts . An added c la s s  o f 
s t im u li  used by Syz and Kinder (1928) was th r e a t  o f  p a in  and, 
although  th e  e f f e c t  o f th i s  stim ulus was no t compared w ith  
o th e r  s tim u li in  th e i r  r e p o r t ,  i t  seems th a t  i t  could  f a l l  
near a c tu a l  pain  in  th e  h ie ra rc h y  s in c e  i t  might e l i c i t  a 
p ro te c tiv e  re a c tio n  in  an immediate sense.
I t  i s  ev iden t in  th e  s tu d ie s  review ed in  th is  s e c tio n  
th a t  th e  concept o f  w ithdraw al i s  prom inent in  d e sc rib in g  
chronic sch izophren ia . However, a co n tro v ersy  e x is ts  as  to  
th e  le v e l a t  which w ithdraw al occu rs , i . e . ,  a t  th e  le v e l  o f 
p e rce p tio n , a f f e c t ,  o r o v e r t-v o lu n ta ry  response . In  a d d itio n  
to  th e  le v e l  a t  which w ithdraw al o ccu rs , th e  c la s s e s  o f
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s tim u li  which e l i c i t  responses have been considered , and i t  
has been proposed th a t  a h ie ra rc h y  o f s tim u li may be involved 
and th a t  ch ron ic  sch izophren ic  p a t ie n ts ,  compared w ith  con­
t r o l  su b je c ts , w i l l  be le s s  resp o n siv e  or more withdrawn in  
re s p e c t to  co n cep tu a l, em otionally  toned , p sy ch o lo g ica l 
s t im u li ,  bu t w i l l  be r e l a t iv e ly  le s s  detached in  re sp e c t to  
th r e a t  o f pa in  and p ain  s t im u li .  The outcome i s  by no means 
c e r ta in ,  in  s p i t e  o f th e  r e p o r t  of Malmo e t  a l .  (1951) th a t  
autonomic resp o n siv en ess to  p a in - s t r e s s  was in ta c t  in  h is  
p a t ie n ts  (who, in c id e n ta l ly ,  were somewhat a ty p ic a l  behavior 
p rob lem s), s in c e  Howe (1958) re p o rte d  a h igh  percen tage  o f 
h is  very  ch ron ic  group to  be au tonom ically  unresponsive to  
pa in  ( e le c t r i c  sh o ck ).
Summary. The p sy ch o lo g ica l fu n c tio n in g  o f ch ron ic  
sch izoph ren ic  su b je c ts  has been in v e s tig a te d  from se v e ra l 
p o in ts  o f view which seem in te r r e l a te d ,  but which have been 
s tu d ie d  m ainly as is o la te d  phenomena in  d i f f e r e n t  groups o f 
su b je c ts . O v ert-v o lu n ta ry  response d e f i c i t s  have been v i r ­
tu a l ly  a unanimous fin d in g  w hile  in v e s tig a tio n s  o f th e  le s s  
obvious in te rv e n in g  p rocesses have produced on ly  fragm entary 
and sometimes c o n f l ic t in g  r e s u l t s .
One o f th e  e a r l i e s t  and con tinu ing  l in e s  o f  in v e s t ig a ­
t io n  has been th e  study  o f w ithdraw al v ia  autonomic in d ices
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o f  a f f e c t iv e  response to  v ario u s s p e c if ic  s t im u li .  The 
e a r ly  au tho rs s tre s se d  th e  g en e ra l d im inution  o f autonomic 
resp o n siv en ess to  a l l  c la s se s  o f  s tim u li and in te rp re te d  
th e se  f in d in g s  as evidence o f g en e ra l w ithdraw al. L ate r i n ­
v e s t ig a to r s  have c a s t doubt on th e  g e n e ra l i ty  o f th is  phe­
nomenon by showing th a t  pain  s tim u li may produce adequate 
autonomic responses co n cu rren tly  w ith  inadequate o v e r t-  
v o lu n ta ry  responses in  chronic  sch izophren ic  su b je c ts . The 
more re c e n t fin d in g s have been in te rp re te d  to  mean th a t  
w ithdraw al i s  not so much a t  th e  le v e l o f a f f e c t iv e  respon­
siv en ess  but as an a sp ec t o f o v e r t-v o lu n ta ry  or "purposive" 
re sp o n ses . A study  comparing a range o f p sycho log ica l and 
p h y s ic a l pain  s tim u li in  th e  same su b je c ts  i s  c le a r ly  r e ­
q u ired  to  c l a r i f y  th e  s ta tu s  o f th is  problem.
Furtherm ore, autonomic a c t iv a t io n , a t te n t io n ,  and r e ­
sponse s e t  have each been im p lica ted  in  th e  chron ic sch izo ­
ph ren ic  p ro cess. While th ese  concepts seem c lo s e ly  r e la te d ,  
th e i r  r e la t io n s h ip s  to  one ano ther and to  responses to  
s t im u li  have not been e m p iric a lly  dem onstrated in  th e  same 
group o f chronic sch izophren ic  su b je c ts .
As a s tep  in  lay ing  th e  groundwork fo r  a more gen era l 
th e o ry  o f th e  psychology o f ch ron ic  sch izo p h ren ia , th ese  
problem a rea s  need sim ultaneous in v e s t ig a t io n  in  th e  same 
group o f su b je c ts  which meet a c le a r  s tan d ard  o f c h ro n ic ity .
CHAPTER I I  
STATEMENT OF THE PROBLEM
The w eight o f  evidence from se p a ra te  experim ents leads 
to  th e  im pression  th a t  chron ic  sch izophren ia  i s  c h a ra c te r iz e d  
by w ithdraw al a s so c ia te d  w ith  low le v e ls  o f autonomic a c t iv a ­
t io n , in a t te n t io n  to  e x te rn a l ev en ts , f a i lu r e  to  o rgan ize  and 
m ain ta in  response s e t s ,  poor and s lu g g ish  o v e rt-v o lu n ta ry  
resp o n ses , and decreased autonomic re a c t io n  to  e x te rn a l con­
ce p tu a l s t im u li  but adequate responses to  more proxim al phys­
i c a l  pa in  s t im u li .
While a l l  o f  th e se  im pressions a re  by no means w ell 
e s ta b lish e d  f a c t s ,  in  th e  p re se n t experim ent th e  s p e c if ic  ex­
perim en ta l hypotheses have been s ta te d  to  be g e n e ra lly  con­
s i s t e n t  w ith  th is  fo rm u la tio n , and th e  in d iv id u a l acceptance 
or r e je c t io n  o f th e  hypotheses w i l l  make p o ss ib le  a more 
ac cu ra te  g en e ra l sta tem en t concerning th e  psychology o f 
ch ron ic  sch izo p h ren ia .
A s e r ie s  o f hypotheses concerning th e se  is s u e s  may be 
te s te d  i f  g a lv an ic  sk in  responses a re  measured con tinuously
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in  a group o f chronic  sch izophren ic  su b je c ts  and a group of 
normal c o n tro l su b je c ts  b efo re  and during  th e  fo llow ing 
stim ulus c o n d itio n s ; "loaded" and " n e u tra l"  words during se t-  
to -p e rc e iv e  (but no t respond v e rb a l ly ) ,  "loaded" and "neu­
t r a l "  words during  se t- to -re sp o n d  v e rb a l ly , v e rb a l th r e a t  o f 
p a in , touch (p repare  f in g e r  w ith  c o tto n  and a lc o h o l) , sham 
p a in , and p h y sica l pain  stim u lus (p ie rc e  f in g e r ) .  The spe­
c i f i c  hypotheses and th e i r  r a t io n a le  fo llow . —
Levels o f  Autonomic A c tiv a tio n  During 
S e t- to - P erceive and S e t- to -Respond
P rep ara to ry  s e t s . P revious experim enta l l i t e r a t u r e  has 
provided in d i r e c t  evidence th a t  ch ron ic  sch izophren ic  sub­
j e c t s  a re  d e fe c tiv e  in  "m ental s e t"  both in  re s p e c t to  p rep ­
a ra t io n s  to  a tte n d  and p re p a ra tio n s  to  respond. T herefo re :
1. In  response to  in s t ru c t io n s  but p r io r  to  p re se n ta ­
t io n  o f stim ulus words ( in  a word a s s o c ia t io n  ta s k ) ,  chronic 
sch izophren ic  su b je c ts  w i l l  show sm alle r in c re a se s  in  a u to ­
nomic a c t iv a t io n  le v e ls  than  w i l l  normal c o n tro l su b je c ts .
M aintenance o f s e t s . P revious in d ic a t io n s  a re  th a t  
chron ic  sch izophren ic  su b je c ts  have d i f f i c u l t i e s  no t on ly  in  
e s ta b lis h in g  s e ts  but a lso  in  m ain ta in in g  s e t s .  T herefo re :
-2. When in s tru c te d  to  a t te n d  or l i s t e n  and th ink  about 
s tim ulus words ( s e t- to -p e rc e iv e  but no t respond v e rb a lly )
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during  th e  stim u lus s e r ie s ,  chronic sch izophren ic  su b jec ts  
w i l l  show le s s  su s ta in e d  autonomic a ro u sa l than  w i l l  normal 
c o n tro l su b je c ts .
In  re s p e c t to  m ain ta in ing  s e ts  w hile  o v e rt v e rb a l r e ­
sponses a re  re q u ire d , a somewhat d i f f e r e n t  s i tu a t io n  a r is e s .  
I t  w i l l  be remembered th a t  w ithdraw al and o v e rt-v o lu n ta ry  
response d e f i c i t s  a re  c h a r a c te r i s t ic  o f  ch ron ic  sch izophrenic 
s u b je c ts . This suggests th e  p o s s ib i l i t y  th a t  g re a te r  than 
normal m o b iliz a tio n  o r a c t iv a t io n  w i l l  be req u ired  fo r those 
who produce o v e rt responses of an adequate n a tu re . T herefore:
3. Compared w ith  normal c o n tro l s u b je c ts , those chronic 
sch izophren ic  su b je c ts  who produce m inim ally adequate v e rb a l 
responses w i l l  do so w ith  a g re a te r  in c re a se  in  le v e ls  o f 
a c t iv a t io n  compared w ith  a previous co n d itio n  in  which r e ­
sponses were n o t re q u ire d .
The E ffe c t o f  S e t- t o - P erceive and S e t- to -Respond 
on S p e c if ic  Autonomic Responses to  - 
"Loaded" and "N eu tra l" Words
While normal c o n tro l su b je c ts  a re  expected to  g ive  d i f ­
f e r e n t i a l  GSRs to  "loaded" v s . " n e u tra l"  words in  both con­
d it io n s  o f  s e t ,  in  th e  s e t- to -p e rc e iv e  co n d itio n  th e  chronic 
sch izophren ic  su b je c ts  a re  no t expected to  g ive  d i f f e r e n t i a l  
GSRs to  th e  word c la s s e s .  However, p rev ious s tu d ie s  on
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" d ire c te d  le a rn in g "  have in d ic a te d  th a t  th ese  su b je c ts  can 
be induced to  a tte n d  under some circum stances. I t  seems 
reaso n ab le  to  assume th a t  a g re a te r  degree o f involvem ent in  
th e  s i tu a t io n  w i l l  be produced when th e  chronic sch izophren ic  
su b je c ts  a c tu a l ly  g ive v e rb a l a s so c ia tio n s  to  th e  words and 
th a t  a g re a te r  d i f f e r e n t i a l  am plitude o f autonomic responses 
between "loaded" and " n e u tra l"  words w i l l  be th e  r e s u l t .  
T herefo re  :
4. Compared w ith normal c o n tro l su b je c ts , those  chronic 
sch izophren ic  su b je c ts  who g ive  m inim ally adequate v e rb a l 
responses w i l l  respond w ith  g re a te r  am plitudes o f autonomic 
responses to  "loaded" compared w ith  "n e u tra l"  words in  th e  
s e t- to -re sp o n d  s e r ie s  than in  th e  previous s e t- to -p e rc e iv e  
(no-response) s e r ie s .
S p e c if ic  Autonomic Responses to  th e  
T h rea t- Pain Stim ulus S eries
According to  th e  w eight o f  evidence from prev ious ex­
perim ents i t  i s  expected th a t  chron ic sch izophren ic  su b je c ts  
w i l l  be r e l a t i v e l y  in d if f e r e n t  to  a l l  but th e  p h y s ic a l p a in  
s tim u lu s . T herefo re ;
5. Compared w ith  normal c o n tro l su b je c ts , ch ron ic  
sch izophren ic  su b je c ts  w i l l  be le s s  responsive  au tonom ically
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to  a l l  th re a t-p a in  s t im u li  except th e  p h y s ic a l pain  s tim u lu s .
O verall Levels o f Autonomic A c tiv a tio n
Although th e re  has n o t been u n iv e rs a l  agreement between 
a u th o rs , th e  w eight o f  p rev ious experim ental evidence sug­
g e s ts  th a t  chron ic sch izophren ic  su b je c ts  may fu n c tio n  a t  a 
lower le v e l  o f autonomic a c t iv a t io n  than  normal su b je c ts . 
While p h y s ic a l h e a lth  f a c to rs  may be invo lved , lower le v e ls  
o f  a c t iv a t io n  would be c o n s is te n t w ith  a p sycho log ica l in ­
te rp r e ta t io n  o f apathy  o r le th a rg y . T h erefo re :
6. Compared w ith  normal c o n tro l s u b je c ts ,  chronic 
sch izophren ic  su b je c ts  w i l l  show lower le v e ls  o f autonomic 
a c t iv a t io n  throughout th e  experim ent.
CHAPTER I I I
METHOD
S ubjec ts
The experim ental group was 34 randomly s e le c te d  female 
ch ron ic  sch izophren ic  p a t ie n ts  from C en tra l S ta te  G r if f in  
Memorial H o sp ita l, Norman, Oklahoma, who had been h o s p i ta l ­
iz ed  a minimum o f 8 y ea rs . The c o n tro l group was 20 female 
ward a tte n d a n ts  who p a r t ic ip a te d  as paid  v o lu n te e rs .
Random s e le c t io n  o f  th e  experim ental su b je c ts  was 
accom plished in  two s ta g e s . A group o f 60 women were s e le c ­
ted  a t  random and housed on a s p e c ia l re se a rc h  ward in  
December o f  1957. These su b je c ts  met th e  fo llow ing  c r i t e r i a  
a t  th a t  tim e:
D iagnosis : Schizophren ia
Minimum h o s p i ta l i z a t io n :  5 years
Age: 25-50 years
No recorded  evidence o f : m ental d e f ic ie n c y ,
e p ile p sy , CNS s y p h i l is ,  o r o th e r  types o f 
o rgan ic  b ra in  d ise a se  
No h is to ry  o f  b ra in  su rgery  o f any type 
No reco rd  o f :  m etabo lic  d is e a se , l i v e r  d ise a se ,
o r h e a r t  d ise a se
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These c r i t e r i a  assu red  th e  c h ro n ic ity  o f  th e  i l l n e s s  
and e lim in a ted  th e  confounding e f f e c ts  o f  d i s t r e s s  due to  
p h y s ic a l i l l n e s s  o r handicap due to  th e  e f f e c t s  o f known 
b ra in  damage and th e  contam inating  e f f e c ts  o f  trea tm en ts  fo r  
th e  p h y s ic a l d ise a se s . A pproxim ately 600 female p a t ie n ts  in  
th e  h o s p i ta l  met th e  f i r s t  th re e  c r i t e r i a  but le s s  than  200 
met a l l  c r i t e r i a .  S ince th e i r  o r ig in a l  s e le c t io n  th e  
p a t ie n ts  have advanced in  age and h o s p i ta l iz a t io n  ap p ro x i­
m ately  3 y ea rs . The 60 p a t ie n ts  p a r t ic ip a te d  in  a previous 
experim ent in  which th e  e f f e c ts  o f chlorprom azine, phénobar­
b i t a l ,  and placebo were s tu d ied  (Clark e t  a l . ,  1961). The 
drug trea tm en t phase o f th e  previous experim ent ended in  
August o f  1959, 17 months before  th e  c o l le c t io n  o f th e  da ta  
in  th e  p re se n t experim ent. S ince th a t  tim e no in d iv id u a l 
th e ra p ie s  o f  any kind  have been used. The p re se n t e x p e r i­
ment, th e re fo re ,  i s  provided w ith  a group o f su b je c ts  who 
a re  f re e  o f th e  e f f e c ts  o f  th e ra p ie s  which might d i s t o r t  th e  
perform ance o f th e  s u b je c ts . The group i s  r e p re s e n ta tiv e  o f 
chron ic  sch izo p h ren ia  uncontam inated by extraneous f a c to r s ,  
which p rov ides an exceedingly  r a r e  re se a rc h  o p p o rtu n ity .
For th i s  experim ent, su b je c ts  were s e le c te d  a t  random 
( ta b le  o f random numbers) from th e  pool o f 60 su b je c ts  p re ­
v io u s ly  d esc rib ed . When th e  goal o f  20 m inim ally  adequate
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v e rb a l responders had appeared in  th e  experiment (based on 
judged adequacy o f v e rb a l a s s o c ia t io n s ) ,  14 inadequate v e rb a l 
responders had a lso  been run . Two p a t ie n ts  were om itted ; one 
was in  sec lu s io n  and one was very  a g i ta te d  and could no t s ta y  
in  th e  c h a ir .
The d iagnosis  o f chron ic  sch izophren ia  fo r  each su b je c t 
was confirm ed by a re se a rc h  p s y c h ia t r is t  and c la s s i f ie d  
accord ing  to  th e  p re v a ilin g  symptoms. In  th is  reg a rd  i t  may 
be no ted  th a t  d i f f e r e n t i a l  diagnoses a f t e r  se v e ra l years o f 
sch izophren ia  a re  o f te n  m eaningless. This can be seen in  
th e  f a c t  th a t  th e  reco rd s o f in d iv id u a l p a t ie n ts ,  through 
th e  y ea rs , o ften  c a rry  a s e r ie s  o f  d i f f e r e n t  d iagnoses, th e  
im pression  o f each new p s y c h ia t r is t  being d if f e r e n t  from th e  
l a s t .  According to  A r ie t i  (1955), in  th ese  l a t e r  s ta g e s , i t  
i s  d i f f i c u l t  to  d is t in g u is h  a c a ta to n ic  from a paranoid  and 
d i f f e r e n t  types converge toward one an o th er. N ev erth e less, 
th e  most re c e n t d iagnoses, as w ell as o th e r c h a r a c te r i s t ic s  
o f  th e  sample, a re  r e f le c te d  in  Table 1, e f fe c t iv e  in  January 
o f  1961, th e  month in  which th e  d a ta  were c o lle c te d .
The normal c o n tro l su b je c ts  were 20 paid  v o lu n tee r 
fem ale p s y c h ia tr ic  a id e s  from th e  same h o s p i ta l .  T his c la ss  
o f  c o n tro l su b je c ts  was s e le c te d  because o f th e  g en era l 
s im i la r i ty  o f th e i r  s o c ia l  and economic backgrounds to  those
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M inim ally Adequate V erbal Respondeirs 
48 21 P a ra . 32 0 1
22 40 13 Slap. 0 0 1
23 45 11 Hebe. 0 1 0
24 44 11 c a ta . 48 57 0
25 53 20 P ara . 80 0 0
26 49 20 Simp. 1 0 0
27 45 12 P ara . 52 0 1
28 53 16 P ara . 21 0 1
29 46 12 P ara . 1 0 0
30 46 12 P ara . 14 0 1
31 _ 35 12 Hebe. 70 0 1
32 47 12 P ara . 53 1 1
33 49 24 P ara . 32 0 0
34 50 21 Hebe. 187 0 1
35 52 13 Simp. 6 30 1
36 53 14 R ira . 0 0 0
37 55 8 P ara . 7 1 0
38 48 28 S lsp . 26 0 0
39 42 15 Hebe. 211 1 1
40 52 11 Slop. 35 34
Mean 47.6 15-3 43 .8 0 .4 0 .6
Inadequate V erbal Besponders
41 52 12 Sinp. 7 0 1
42 45 9 P ara . 16 70 0
43 49 23 Hebe. 44 99 1
44 37 19 Qata. 64 0 0
45 40 9 Einp. 12 1 1
46 48 24 Qata. 10 60 0
47 48 26 Qata. 27 0 I
48 35 20 Simp. 0 0 0
49 49 23 Hebe. 0 0 0
50 48 27 c a ta . 19 0 0
51 45 11 Qata. 12 0 0
52 42 12 Q ata. 139 46 1










S in y le ; EST
C ataton ic  ; Hebe J  »  Hebephrenic ; V ara . 
E le c tr ic  i^hOek trea tm en t.
%ranold; simp .
41
o f  many o f th e  experim enta l su b je c ts  and because o f th e i r  
f a m i l ia r i ty  w ith  ro u t in e  m a tte rs  in  th e  h o s p i ta l  which they  
sh a re  w ith  th e  p a t ie n t s ,  a lb e i t  from d i f f e r e n t  p o in ts  o f 
van tage . W ithin l im i t s ,  th e  c o n tro l su b je c ts  a re  s im ila r  in  
ages to  th e  experim enta l group (Table 2 ).
I t  should be no ted  th a t  th e  experim enter had been 
acquain ted  w ith  th i s  p a r t ic u la r  group o f p a t ie n ts  fo r  over 
th re e  years and th a t  p e rso n a l ra p p o rt had been e s ta b lish e d  
b efo re  the  experim ent in  most ca ses . The same i s  t r u e ,  to  
some e x te n t, in  th e  case  o f  th e  c o n tro l s u b je c ts , most of 
whom were speaking acquain tances o f  th e  experim enter.
Skin Conductance and Word A sso c ia tio n
G alvanic sk in  re sp o n se , as a s e n s i t iv e  in d ic a to r  o f 
a f f e c t iv e  r e a c t iv i t y  to  p h y sica l and p sy ch o lo g ica l s t im u li  
has been known s in c e  F e re 's  work in  1888 and T a rch an o ff 's  in  
1890 (Woodworth & S ch losberg , 1958). I t  has a long and con­
tinuous h is to ry  o f u se  in  th e  ev a lu a tio n  o f s ta te s  o f a u to ­
nomic a c t iv a t io n  thought to  be a s so c ia te d  w ith  emotion 
(Duffy, 1951; Freeman, 1948; Woodworth & Schlosberg , 1958). 
I t  may a lso  be no ted  from th e  l i t e r a t u r e  a lre ad y  c i te d  th a t  
th e  techn ique has been used re p e a te d ly  in  th e  study o f v a r i ­
a b le s  l ik e  th o se  in  th i s  experim ent.
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Table 2 
Normal C on tro l S ub jec ts
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Although both con tinue to  be used , some sources in d i ­
c a te  th a t  sk in  conductance r a th e r  than  sk in  re s is ta n c e  may 
have c e r ta in  p ro p e r tie s  more congenial to  s t a t i s t i c a l  an a ly ­
s i s .  A fte r  examining a v a r ie ty  o f tran sfo rm atio n s o f g a l ­
van ic  sk in  response d a ta , Haggard s a id :
Of the  fou r measures examined in  th is  s tudy , th e  
log conductance change b es t s a t i s f i e s  th e  c r i t e r i a  o f 
a d d i t iv i ty ,  n o rm ality , homogeneity o f v a rian ces , in d e ­
pendence o f means and v a ria n c e s , randomness, and maxi­
mal p re c is io n  (1949, p. 390).
Lacey and S ieg e l (1949) favor conductance change r a th e r  
than  log conductance change, but th e  cho ice of tran sfo rm a­
t io n s  ( i f  needed) i s  undoubtedly to  be determ ined more by 
th e  d a ta  a t  hand than by data  in  some o th e r experim ent. On 
th e  b a s is  o f th ese  recommendations, however, i t  was decided 
to  measure galvan ic  responses in  conductance u n its  and to  
fu r th e r  transform  th e  d a ta  on ly  Wien w arran ted . I t  makes 
l i t t l e  p r a c t ic a l  d if fe re n c e  whether th e  da ta  a re  expressed  
as r e s is ta n c e  or conductance u n i ts  s in c e  conductance i s  
m erely th e  re c ip ro c a l o f r e s is ta n c e .  Conductance has th e  
advantage o f s im p lic ity  as a measurement concept s in c e  a u to ­
nomic a c t iv a t io n  in c re a se s  d i r e c t ly  w ith  conductance bu t i n ­
v e rs e ly  w ith  r e s is ta n c e . Edelberg (1960) a lso  favors con­
ductance as an ex p ressio n  fo r  e l e c t r i c a l  changes in  th e  sk in  
fo r  reasons he c a l l s  "b io p h y s ic a l."
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The s ta tu s  o f th e  word a s s o c ia tio n  techn ique has been 
review ed In  Woodworth and Schlosberg (1958). Words o f  d i f ­
f e re n t  a f f e c t iv e  co n n o ta tio n  have been shown to  produce 
d i f f e r e n t i a l  a f f e c t iv e  responses (Haggard & Jones, 1947;
H ull & Lugoff, 1921; Jones & W echsler, 1928). The freq u en t 
use  o f  GSR among o th e r  In d ic a to rs  as an Index o f a f f e c t iv e  
response to  words o f  d i f f e r e n t  a f f e c t iv e  v a lu e  has led  to  a 
w ell e s ta b lish e d  r e la t io n s h ip  between th e  techn iques. L i t e r ­
a tu re  has a lread y  been c i te d  showing th e  use  o f  th ese  te c h ­
n iques In  m ental d is o rd e rs .
Apparatus
The experim ental room was lo ca ted  In  th e  same b u ild in g  
and on th e  same f lo o r  as th e  ward In  which th e  experim ental 
su b je c ts  were housed. A ll su b je c ts  were fa m il ia r  w ith  th e  
a rea  and th e  p a t ie n ts  had a l l  p rev io u s ly  been In  th e  e x p e r i­
m ental room fo r p sy ch o lo g ica l te s t in g ,  which undoubtedly 
served  to  le ssen  th e  apprehension  o f th e se  s u b je c ts .
The appara tus fo r  measuring conductance was an e l e c t r i ­
c a l  c i r c u i t  w ith  a W heatstone b ridge arrangem ent and a DC 
a m p lif ie r  (Appendix B ). Two %" diam eter se a led  zinc e le c ­
tro d e s  were a ttac h ed  to  th e  f i r s t  and m iddle f in g e rs  o f th e  
r ig h t  hand over th e  a p p e rtu re  o f a f e l t  corn  pad f i l l e d  w ith
45
z inc  su lp h a te  e le c tro d e  p a s te . P rio r  to  a tta c h in g  e lectrodes 
th e  f in g e r -p r in t  w horls o f th e  proper f in g e rs  were c leansed  
w ith  a lco h o l and co tto n . The a p p l ic a tio n  and p ro p e r tie s  of 
th e se  e le c tro d e s  i s  d escrib ed  by Ly^ken (1959). P re lim inary  
t r i a l s  w ith  th e  e le c tro d e s  confirm ed th e  re p o r t o f Lykken 
th a t  th ey  were r e l a t i v e l y  f re e  o f p o la r iz a t io n  e f f e c t s .  I t  
i s  b e liev ed  th a t  th e se  e le c tro d e s , o f a l l  those  d esc rib ed  in  
th e  l i t e r a t u r e ,  probably  b e s t in su re  freedom from e l e c t r i c a l  
a r t i f a c t s  and e r ro r  due to  v a r ia t io n  in  th e  a rea  o f co n tac t 
w ith  th e  sk in  from su b je c t to  su b je c t.
Changes in  conductance across th e  e le c tro d e s  were con­
tin u o u s ly  reco rded  on an E s te r line-Â ngus g raph ic  re c o rd e r . 
P r io r  to  th e  experim ent th e  in strum en t was c a l ib r a te d  fo r  
each 100,000 ohm s e t t in g  ac ro ss  th e  f u l l  m eter range w ith  th e  
u se  o f an e x te rn a l decade box. Â s e r ie s  o f tra n sp a re n t p la s ­
t i c  read in g  devices was co n s tru c te d  which provided th e  ex­
perim en ter w ith  an a c c u ra te ly  c a l ib r a te d  and e f f i c i e n t  means 
o f read in g  th e  v alues d i r e c t ly  in  conductance u n i ts  (ex­
p ressed  as mhos x 10^®).
The g raph ic  re c o rd e r  was a lso  equipped w ith  two marking 
d ev ices , e l e c t r i c a l l y  a c tu a te d  by te le g ra p h  key sw itch es , 
enab ling  th e  experim enter to  reco rd  th e  occurrence o f e x p e r i­
m ental s t im u li  and responses by th e  su b je c ts  synchronously
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w ith  th e  sk in  conductance reco rd .
Stim ulus Words
Two word l i s t s  were employed (Appendix A ). In each 
l i s t ,  a f t e r  5 n e u tra l  "b u ffe r"  words, 6 "loaded" words were 
sep ara ted  by 2 " n e u tra l"  words each. Thus, each l i s t  con­
ta in e d  a t o t a l  o f 22 words o f  which 6 were " lo ad ed ."  The 
words were s e le c te d  from e x is t in g  l i s t s  p rev io u s ly  s tan d a rd ­
iz ed  fo r  GSR values (Hull & Lugoff, 1921; Jones & W echsler, 
1928; Woodworth & Schlosberg , 1958). A fte r  complex, obscure , 
and dated  words were e lim in a ted , th e  l i s t s  were equated to  
a t t a i n  maximum co m p arab ility  o f word frequency (Thorndike & 
Lorge, 1944). In  prev ious experim en ta tion  w ith  chronic 
sch izoph ren ic  su b je c ts  a s tan d ard  o f adequacy-inadequacy of 
word a s s o c ia tio n  responses was e s ta b lis h e d  by th e  p resen t 
au th o r. Agreement between r a t e r s  was h ig h ly  r e l i a b le  (m ini­
mum o f 90% agreem ent). The c r i t e r i a  were: v e rb a l a s s o c ia ­
t io n s  a re  m inim ally adequate i f  they  a re  reaso n ab ly  re le v a n t 
and tem pora lly  contiguous w ith  th e  s t im u li .  They a re  i n ­
adequate i f  no v e rb a l response  i s  g iven , i f  a s te reo ty p ed  
response i s  g iven , i f  th e  su b je c t re p e a ts  th e  stim ulus word 
o r s p e l ls  i t  as a resp o n se , or i f  th e  su b je c t g ives a s s o c ia ­
t io n s  out of phase w ith  th e  s t im u li  as would be th e  case
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w ith  continued i r r e le v a n t  mumbling.
In  the p resen t experim ent ra tin g s  o f  v e rb a l adequacy 
were made independently  by th e  experim enter and an a s s i s ta n t  
w ith  97% agreement in  c la s s ify in g  s u b je c ts . I t  appears, 
th e re fo re , th a t  th e  c r i t e r i a  o f adequacy-inadequacy o f v e rb a l 
responses were c le a r  and capable o f r e l i a b le  a p p lic a tio n .
The s in g le  disagreem ent was reso lv ed  in  favor o f  th e  ju d g e­
ment o f th e  experim ental a s s i s ta n t  on th e  b a s is  o f a response- 
by-response exam ination o f th e  reco rd . A ll c o n tro l su b jec ts  
gave v e rb a l a s so c ia tio n s  w ell w ith in  th e  l im its  o f adequacy.
The experim ent a lso  inc luded  a com fortable re c l in in g  
c h a ir  in  which th e  su b je c ts  re c l in e d  a t  a com fortable angle 
during  th e  procedures. A supply o f d isp o sab le  blood la n c e ts ,  
c o tto n , and a lcoho l were a lso  on hand.
Experim ental Design and Procedures
The design  o f th e  experim ent does n o t perm it a d ir e c t  
com parison o f stim ulus co n d itio n s  w ith  one an o th er s in ce  
co n d itio n s  a re  not coun terbalanced , except w ith in  word l i s t s  
in  which "n e u tra l"  and "loaded" words a re  a l te rn a te d  in  o rder 
o f p re se n ta tio n .
The experim ent was designed w ith  th e  m ild s tim u li p re ­
ceding th e  more s t r e s s f u l  s tim u li in  o rder to  avoid  strong
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a v e rs iv e  e f f e c ts  e a r ly  in  th e  experim ent which might have 
overshadowed th e  d i f f e r e n t i a l  e f f e c ts  o f  th e  more m ild  s tim ­
u l i .  To fu r th e r  o b v ia te  th e  c a rry -o v e r  o f e f f e c ts  from the  
p rev ious c o n d itio n s , a r e s t in g  co n d itio n  was in te rp o la te d  
between th e  word s e r ie s  and th e  th r e a t-p a in  s e r ie s .
The reasons fo r  no t coun terba lanc ing  th r e a t -p a in  cond i­
t io n s  w ith  th e  more m ild s t im u li  a re  th e  same as s ta te d  by 
Rodnick and Garmezy;
We have found, u n fo r tu n a te ly , th a t  c e r ta in  n ic e t ie s  
o f experim ental design  a re  no t always a p p lic a b le  to  r e ­
search  in  sch izo p h ren ia . For example, i t  has been our 
experience th a t  coun terba lanc ing  th e  o rder o f n o n stre ss  
and s t r e s s  co n d itio n s  i s  n o t as e f f e c t iv e  a procedure 
as one in  which th e  former p recedes th e  l a t t e r .  This 
i s  no t m erely a va lue  judgement but a co n v ic tio n  based 
upon u n su ccessfu l e f f o r ts  to  employ coun terbalancing  
p rocedures. Our re se a rch  would appear to  in d ic a te  th e  
v a l id i ty  o f assuming th a t  when th e  p a t ie n t  i s  p resen ted  
w ith  a censure co n d itio n  p r io r  to  i t s  n o n s tre s s  co u n te r­
p a r t ,  th e  experim enta l p rocedures tend  to  be in v e s ted  
w ith  p o ten t a v e rs iv e  p ro p e r t ie s  (1957, p. 171).
With th is  c o n s id e ra tio n  in  mind, a t e s t  o f th e  ab so lu te  
s tim u lus value  o f th e  v ario u s co n d itio n s  would re q u ire  in d e­
pendent r e p l ic a t io n s  w ith  newly s e le c te d  groups. Thus, in  
th e  p re se n t experim ent, no a ttem p t was made to  compare con­
d i t io n s ,  as such, although  d i f f e r e n t i a l  r a te s  o f change be­
tween groups ac ro ss  co n d itio n s  form th e  b a s is  fo r  many o f th e  
main hypotheses.
The su b je c ts  were in d iv id u a lly  te s te d  in  th e  experim ent.
49
The experim enter conducted a l l  a sp ec ts  o f  th e  experim ent 
which involved  in te ra c t io n  w ith  th e  s u b je c ts ,  w hile an ex­
p erim en ta l a s s i s ta n t  operated  th e  e le c t ro n ic  equipment, b a l­
anced th e  b rid g e , and marked th e  continuous reco rd ing  tapes 
synchronously  w ith  in s t ru c t io n s  to  s u b je c ts ,  experim ental 
s t im u l i ,  and responses o f  th e  su b je c ts .
A ll su b je c ts  were run  in  th e  experim ent during a th re e  
week p e rio d  during which w eather and tem perature v a r ia t io n s  
were sm all and experim ental and c o n tro l su b je c ts  were sy s ­
te m a tic a l ly  in te rs p e rs e d  to  d i s t r ib u te  e f f e c ts  o f  tim e-o f-  
day and day-to -day  v a r ia t io n s .
A fte r  th e  su b je c ts  were sea ted  in  th e  r e c l in in g  c h a ir ,  
in  a com fortable p o s i t io n  (same ang le  fo r  a l l  su b je c ts )  and 
th e  e le c tro d e s  were a tta c h e d , th e  experim enter exp lained  th e  
p rocedures g iv ing  a minimum o f exact in fo rm ation  and a maxi­
mum o f re a ssu ran ce . For example, some p a t ie n ts  were ap p re ­
hen siv e  over th e  p o s s i b i l i t i e s  th a t  they  might be shocked in  
s p i t e  o f  th e  f a c t  th a t  e l e c t r i c  shock trea tm en ts  have been 
d isco n tin u ed  in  th is  h o s p i ta l  fo r  s e v e ra l y ea rs . Most sub­
j e c t s  seemed to  accep t th e  ex p lan a tio n  th a t  th e  lead  w ires 
were s im ila r  to  th o se  o f an EKG or a measure o f p u lse  in  th e  
f in g e r .
W hile th e  experim enter secured  ro u tin e  background
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in fo rm atio n  from th e  s u b je c t, th e  experim ental a s s i s ta n t  ad ­
ju s te d  th e  b ridge  to  balance th e  r e s is ta n c e  (or conductance) 
o f  th e  su b je c t. Gross changes in  th e  su b je c t were compen­
sa te d , during  th e  experim ent, by fu r th e r  ad justm ents in  o rder 
to  p rov ide a m easurable conductance reco rd  throughout. Back­
ground in fo rm ation  from p a t ie n ts  was v e r i f ie d  from h o s p ita l  
re c o rd s . A fte r  th e se  p re lim in a r ie s , th e  experim ental p ro ­
cedures were i n i t i a t e d .  These procedures a re  b r ie f ly  o u t­
lin e d  in  Table 3 and a re  d esc rib ed  in  d e t a i l  on th e  fo llow ing 
p ag es.
1. I n i t i a l  r e s t in g  co n d itio n  (R elax I ) . I n s tru c t io n s :
The whole th in g  w i l l  tak e  about an hour and I  w i l l  
t e l l  you each tim e when th e re  i s  something fo r  you to  
do. Get as com fortable as you can to  begin w ith  so you 
can r e la x  and keep s t i l l  during  th e  whole tim e. Get 
com fortab le  now. OK? Are you in  a good com fortable 
p o s it io n ?  Now, j u s t  r e la x  but s ta y  awake and when I  
speak to  you ag a in  j u s t  con tinue to  s i t  s t i l l  but l i s t e n  
to  what I  say. I t  w i l l  be im portan t throughout th e  
whole tim e th a t  you do no t move your p o s it io n . Now, 
r e la x . I  w i l l  l e t  you r e la x  fo r  a long tim e, about 15 
m inutes. We w on 't ta lk  u n t i l  l a t e r  when I  t e l l  you.
See how re la x ed  you can g e t.
During th i s  p e rio d  conductance le v e ls  were th e  prim ary 
m easure. The tap es  were marked, fo r  l a t e r  re ad in g , a t  th e  
beginning and end o f th e  r e la x a t io n  p e rio d . The re la x a tio n  
p e rio d  was ended a f t e r  8 m inutes i f  th e  reco rd  had s ta b i l iz e d  
but up to  12 m inutes was allow ed fo r  some s u b je c ts . The
T3abU 3
O tttltde  o f  K ^erlm entA l Sequence
C ondition Time Stim ulus c o n d itio n s Responses measured*
1, "Itelax  I ” 8-12 m in . In s tru c tio n s  to  r e s t  o r  re la x . C a f t e r  in s t ru c t io n s ,  C in  f in a l  90 s e c .
2. " S e t- to -
P eree ive"
6 min. "Loaded" and " n e u tra l"  words a t  
15 s e c . r a te  w h ile  ^  l i s t e n s .
C p r io r  to  in s tru c t io n s  and p r io r  to  
f i r s t  word; GSRs fo r  " n e u tra l"  and 
"loaded" w ords; C preced ing  l a s t  3 w ords.
3 . " S e t- to -
BeSpond"
8-12 mitt. "Loaded" and " n e u tra l"  words 
and v e rb a l responses by a t  
r a te  o f  15 sec .
C p r io r  to  in s tru c t io n s  and p r io r  to  
f i r s t  word; GSRs f o r  " n e u tra l"  and 
"loaded" words; C preced ing  l a s t  3 words.
4 . "R elax I I " 8-12 min. In s tru c t io n s  to  r e s t  o r  r e la x . C in  f in a l  90 s e c .
5 . "V erbal th re a t" 1 /2  min. I n s tru c t io n s  th a t  b lood sangle  
w i l l  be taken .
GSR in  15 se c .
6. "Touch" 1 /2  min. Take hand, c lean  f in g e r  w ith  
c o tto n  and a lco h o l.
GSR in  15 sec .
7 . "Sham p a in " 1/2  min. S tick in g  motion w ith  la n c e t ,  
h u t touch w ith  d u l l  end.
GSR in  15 sec .
8 . " P a in " 1 /2  m in. F ie rce  sk in  w ith  la n c e t . GSR in  15 s e c . ; C 15 se c . a f t e r  peak GSR.
9 . "R elax I H " 5 min. In s tru c t io n s  to  r e la x  and th a t  
experim ent w i l l  end.
C in  f in a l  90 se c .
U i
conductance le v e l ; G8& = a n ^ lltu d e  o f conductance change to  a  s p e c if ic  s tim u lu s .
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fo llow ing  co n d itio n  was then  i n i t i a t e d .
2. S e t- t o - p e rc e iv e . In s tru c t io n s :
Now, j u s t  con tinue  to  s i t  th e re  re la x e d , but 
l i s t e n .  I  am going to  say  some words, one a t  a tim e.
I  want you to  th in k  about what each word means but do 
n o t say anyth ing  and do no t do any th ing . J u s t  con tinue  
to  s i t  com fortably  and l i s t e n .  Try to  be as s t i l l  as 
you can and s t i l l  be com fortab le . J u s t  l i s t e n  and th ink  
about th e  words.
The words were p re se n ted , a f t e r  a 15 second pause, a t  
15 second in te rv a ls .  E xceptions in  th e  r a t e  o f p re s e n ta tio n  
were made i f  th e  su b je c t s t i r r e d ,  moved, coughed, e t c . ,  in  
which case  th e  experim enter delayed p re se n tin g  th e  nex t s tim ­
u lu s  u n t i l  th e  m eter s ta b i l i z e d .  J u s t  p r io r  to  th e  f i r s t  
th re e  words th e  experim enter s a id , "Think about th e  word
 " fo llow ing  which no fu r th e r  prompting was done. The
two forms o f th e  word l i s t  were r o ta te d  between th i s  and the  
nex t c o n d itio n .
Tapes were marked, fo r  l a t e r  re ad in g , a t  th e  tim e o f 
in s t ru c t io n s  and a t  th e  p re s e n ta tio n  o f each stim u lus word. 
T h ir ty  seconds a f t e r  th e  l a s t  word, th e  fo llow ing  in s t r u c ­
tio n s  were g iven .
3. S e t- to -respond . In s t ru c t io n s :
Now, I  am going to  say  some more words. T his tim e 
I  want you to  say th e  f i r s t  word th a t  comes to  your 
mind as q u ick ly  as you can. A fte r  I  say each word, you 
- say  th e  f i r s t  word you th in k  o f . J u s t  say  one word, no 
m a tte r  how s i l l y  o r u n re la te d  i t  may seem. A ll we need
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I s  one word. Continue to  s i t  s t i l l  and do n o t move 
w h ile  we a re  going through th e  l i s t .  A ll r i g h t ,  say 
your word q u ick ly  a f t e r  I  have read  each word from th e  
l i s t .  J u s t  say a s in g le  word fo r  each one I  re a d , and 
say  i t  loud ly  enough so I  can understand  what you say.
A fte r  an i n i t i a l  15 second pause, th e  words were p re ­
sen ted  approxim ately  15 seconds a f te r  each response to  th e  
p rev ious word. In  o rd er to  h e lp  some su b je c ts  e s ta b l is h  a 
response  h a b i t ,  in  th e  event th e  su b je c t d id  n o t respond 
w ith in  20 seconds th e  experim enter prompted, "What word do
you th in k  o f when I  say  _____ " fo llow ing  th e  f i r s t  th re e
words only .
Tapes were marked, fo r  l a t e r  re ad in g , a t  th e  tim es o f 
in s t ru c t io n s ,  each stim ulus word, and each v e rb a l response .
A verbatim  reco rd  o f a l l  au d ib le  v e rb a l responses by th e  
su b je c ts  was taken  by th e  experim enter. T h ir ty  seconds 
a f t e r  th e  l a s t  response th e  follow ing in s t ru c t io n s  were 
given .
4. In te rm ed ia te  r e la x a t io n  (Relax I I ) . In s tru c t io n s :
That was v ery  good. Now, I  want you to  r e la x  
ag a in . A d just your p o s it io n  now and g e t com fortable 
ag a in . S tre tc h  i f  you w ish. Get in  a com fortab le  
p o s i t io n  you can keep fo r  th e  r e s t  o f th e  tim e. F ine , 
a re  you com fortab le  now? Now, j u s t  r e la x  aga in  u n t i l  
I  t e l l  you what to  do n ex t. J u s t  r e la x  and s ta y  awake.
Tapes were marked, fo r  l a t e r  re ad in g , a t  th e  beginning
and end o f th e  in s t ru c t io n s  and a t  th e  end o f th e  re la x a tio n
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p erio d . When th e  reco rd  had s ta b i l iz e d ,  between 8-12 min­
u te s ,  th e  nex t procedure was in i t i a t e d .
5. V erbal th r e a t  o f p a in . In s tru c t io n s :
Now we need to  take  a blood sample from your f in g e r .
A fte r  th e se  words, th e  experim enter tu rned  away to  p re ­
pare  co tto n  and a lco h o l swabs, w rote th e  p a t i e n t 's  name on a 
g la s s  la b o ra to ry  s l id e ,  and secured a blood la n c e t , a l l  q u ite  
conspicuously . During th i s  and th e  rem aining procedures the  
experim enter watched th e  m eter in  o rder to  avoid in tro d u cin g  
a new stim u lus w hile  th e  response to  th e  previous one was in ­
com plete. O rd in a r ily , w ith in  15-20 seconds th e  conductance 
le v e l had re tu rn e d  approxim ately  to  th a t  befo re  th e  stim u lus.
6. Touch (p repare  f in g e r ) . I n s tru c t io n s :
May I  have your hand.
The experim enter took th e  f re e  hand o f th e  su b je c t and 
cleaned  th e  m iddle f in g e r  w ith  co tto n  and a lco h o l. He con­
tin u e d  to  ho ld  th e  hand w ithou t re le a s in g  i t  during th e  next 
two p rocedures. When th e  m eter read ing  had s ta b i l iz e d  a f te r  
c lean in g  th e  f in g e r  th e  nex t procedure was i n i t i a t e d .
7. Sham p a in . In s tru c t io n s :
Now we need to  s t ic k  your f in g e r .
With th e se  words, th e  experim enter poised  the  d isp o s­
ab le  blood la n c e t fo r  approxim ately  2 seconds, then , w ith  a
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quick m otion, touched th e  p repared  f in g e r  o f  th e  su b je c t 
w ith  th e  d u ll  end. The blade was h e ld  in  a p a r t ly  concealed 
manner so th a t  th e  su b je c t could no t see th a t  th e  d u l l  end 
had been used. Tapes were marked when th e  in s t ru c t io n s  were 
g iven and when th e  blade touched th e  f in g e r . The nex t p ro ­
cedure was i n i t i a t e d  when th e  m eter read in g  had s ta b i l iz e d .
8. P a in . In s tru c t io n s :
I  d id n 't  g e t i t  th a t  tim e. L e t 's  t r y  ag a in .
The experim enter aga in  po ised  th e  b lade fo r  2 seconds, 
and w ith  a s im ila r  m otion, p ie rced  th e  sk in  o f  th e  p repared  
f in g e r  so th a t  a drop o f blood formed. A fte r  th e  m eter had 
s ta b i l iz e d  a blood sample was taken  on th e  la b o ra to ry  s l id e  
and th e  f in g e r  was again  cleansed  w ith  c o tto n  and a lco h o l.
The s u b je c t 's  hand was then  re le a se d  fo r  th e  f i r s t  tim e a f t e r  
i t  had been taken  i n i t i a l l y  (procedure 6 above). Then th e  
l a s t  in s t ru c t io n s  were given . Tapes were marked as in  th e  
previous co n d itio n .
9. F in a l r e la x a t io n  (Relax I I I ) . In s tru c t io n s :
OK. That was f in e . Now j u s t  r e la x  aga in  fo r  a
w hile  and we w i l l  be a l l  through.
A fte r  5 m inutes o f r e la x a tio n  th e  procedures were con­
cluded. The e le c tro d e s  were removed and th e  su b je c ts  were 
o ffe re d  candy and c ig a r e t te s .  A ll  su b je c ts  were thanked fo r
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t h e i r  co o p era tio n  and were asked to  m ain ta in  s i le n c e  in  r e ­
sp e c t to  th e  procedures u n t i l  th e  s tudy  was com pleted. The 
c o n tro l su b je c ts  were g iven a g r a tu i ty  o f $2.00. In q u iry  
among th e  l a s t  few c o n tro l su b je c ts  rev ea led  th a t  th ey  had 
heard  v ery  l i t t l e  about th e  exact p rocedures from previous 
su b je c ts  and a t  most had lea rn ed  about th e  r e c l in in g  c h a ir  
and th a t  w ires were a tta c h e d  to  th e  f in g e rs . I t  i s  p robable 
th a t  communication among th e  p a t ie n ts  was even le s s ,  a lthough  
one p a t ie n t  asked fo r h e r p ie ce  o f candy prem aturely .
CHAPTER IV
RESULTS
The t e s t s  o f hypotheses w i l l  fo llow  th e  o rder in  which 
th ey  were s ta te d  in  Chapter I I .  A ll an a ly ses  a re  based on 
th re e  groups o f su b je c ts  except where o therw ise  in d ic a te d . 
The groups a r e :  20 normal c o n tro l s u b je c ts ,  20 chronic 
sch izophren ic  su b je c ts  whose v e rb a l responses were judged to  
be a t  l e a s t  m inim ally adequate , and 14 ch ron ic  sch izophren ic 
su b je c ts  whose v e rb a l responses were judged inadequate.
The da ta  and ana lyses which bear d i r e c t ly  on th e  hypoth­
eses a re  p resen ted  in  th is  ch a p te r . T es ts  o f homogeneity o f 
v a r ia n c e s , problems in  tran sfo rm atio n s o f  d a ta , and supp le­
m entary an a ly ses  a re  p resen ted  in  Appendix C. Data derived  
in  th e  form o f conductance change fo llow ing  word s tim u li 
were transform ed in to  square ro o ts  o f  conductance change in  
view o f th e  f a i lu r e  o f th e se  da ta  to  meet th e  necessary  
assum ptions fo r  a n a ly s is  o f v a ria n ce . Data expressed  as con­
ductance change fo llow ing  th r e a t-p a in  s t im u li  req u ired  no
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tra n sfo rm a tio n . A ll d a ta  expressed  as conductance le v e ls  
co n ta in ed  one dev ian t case (c o n tro l su b je c t)  a t  a very  high  
conductance le v e l.  V ariances were heterogeneous w ith  th i s  
case  inc luded  and were homogeneous w ith  i t  excluded. How­
e v e r, r e s u l t s  oT analyses o f v a ria n ce  were e s s e n t ia l ly  un­
a f fe c te d  when th e  dev ian t case was d e le te d . Exceptions a re  
no ted  and th e  a l te r n a te  ana ly ses a re  p resen ted  in  Appendix C. 
U nless o therw ise  in d ic a te d  th e  fo llow ing  ana lyses and data  
a re  based on th e  in c lu s io n  o f a l l  d a ta  c o lle c te d  in  th e  
experim ent.
Levels o f Autonomic A c tiv a tio n  During 
S e t- to - Perceive and S e t- to -Respond
P rep ara to ry  s e t s . To ev a lu a te  th e  e f f e c ts  of p rep a ra ­
to ry  s e ts  conductance le v e ls  (mhos x 10^0) were read  p r io r  
to  p re se n ta tio n  o f in s tru c t io n s  and 15 seconds a f t e r  in ­
s tru c t io n s  (p r io r  to  p re se n ta tio n  o f stim u lus words) fo r  each 
c o n d itio n . The hypo thesis  was ;
1. In  response to  in s t ru c t io n s  but p r io r  to  p re se n ta ­
t io n  o f stim u lus words ( in  a word a s s o c ia tio n  ta s k ) ,  chronic 
sch izophren ic  su b jec ts  w i l l  show sm a lle r in c re a se s  in  au to ­
nomic a c t iv a t io n  le v e ls  than  w i l l  normal c o n tro l su b je c ts .
The group means and s tan d ard  d ev ia tio n s  before and 
a f t e r  in s t ru c t io n s  (and a t  th e  end o f th e  word s e r ie s )  a re
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p resen ted  in  T able 4 and th e  tren d s  a re  d ep ic ted  in  F ig . 1. 
T ests  o f homogeneity o f  v a rian ces  and supplem entary ana ly ses 
a re  p resen ted  in  Appendix C.
Table 4
Means and S tandard D eviations o f  Conductance Levels 
Before and A fte r  In s tru c tio n s  and a t  End o f 
S e t- to -P e rc e iv e  and Set-to-R espond 
C onditions
(Mhos X 1010)
S et- to -p e rc e iv e S e t-to -re sp o n d
Group In s tru c tio n s  
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The tren d s  re v e a l an apparen t in c re a se  in  conductance 
le v e ls  a f t e r  th e  in s t ru c t io n s  in  each co n d itio n  fo r a l l  groups. 
I t  appears a lso  th a t  th e  normal c o n tro l su b je c ts  in c reased  to  
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P re - ln s tru c t lo n s  P o s t- ln s tx n c tlo n s  P re - In s tru c t io n s  P o s t- In s tru c tio n s
S e t- to -p e rc e lv e  â e t- to -re sp o n d
P lg . 1 . P rep a ra to ry  s e ts :  conductance le v e ls  b e fo re  and a f t e r  in s tru c tio n s  fo r  s e t - t o -  
p e rce lv e  and se t- to -re sp o n d  co n d itio n s  fo r  normal c o n tro l s u b je c ts , "adequate" sch izophren ic  
s u b je c ts , and "Inadequate" sch izophren ic  s u b je c ts .
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conductance le v e ls  between groups appear to  be s im ila r  
r a th e r  than  d i f f e r e n t .
An o v e ra l l  a n a ly s is  o f  v a rian ce  o f th e se  da ta  i s  p re ­
sen ted  in  Table 5. A nalyses ac ro ss  tim e (T) a re  re le v a n t to  
t h i s  h y p o th e s is . D iffe ren ces  between groups ac ro ss  tim e 
(G X T) a re  g re a te r  th an  expected  by chance and a re  in  th e  
p re d ic te d  d ir e c t io n , confirm ing th e  h y p o th esis  th a t  chronic
Table 5
A nalysis o f V ariance I :  Conductance Levels
Before and A fte r  Set In s tru c t io n s
(Mhos X IQlO)
Source d . f . MS F £
T o ta l 215
Between Subjects 53
Groups (G) 2 290.5 .28 - -
E rro r (b) 51 1,043.8
W ithin S ub jects 162
Time (T) 1 1,756.0 54.20 .001
Set (S) 1 697.0 21.50 .001
T X S 1 212.0 6.54 .025
G X T 2 212.0 6.54 .005
G X S 2 59.0 1.82 - -
G X S X T 2 89.0 2.75 .10*
E rro r (w) 153 32.4
^ h i s  a n a ly s is  was a lso  computed w ith  th e  dev ian t sub­
j e c t  d e le te d . The p ro b a b i l i ty  le v e ls  were e s s e n t ia l ly  th e  
same except G x S x T was a t  le s s  than  .05. See Appendix C,
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sch izophren ic  su b jec ts  show le s s  in c re a se  in  conductance 
le v e ls  than  normal co n tro ls  in  p rep a ra tio n  fo r th e  co n d itio n s.
I t  i s  o f fu r th e r  in te r e s t  to  examine th e  p o s s ib i l i ty  
th a t  th e  G x T e f f e c t  was g re a te r  fo r  se t- to -re sp o n d  than fo r 
s e t- to -p e rc e iv e  in  view o f th e  tren d s  seen in  F ig . 1. T his 
e f f e c t  i s  te s te d  by th e  G x S x T in te ra c t io n  in  Table 5, 
which i s  on ly  m arg ina lly  s ig n i f ic a n t  ( .1 0 >  £  >  .0 5 ). How­
ever, in  a supplem entary a n a ly s is  w ith  th e  dev ian t c o n tro l 
su b je c t d e le te d  (Appendix C) th e  common c r i t e r io n  o f s ig n i f ­
icance (£ <  .05) was met. T his e f f e c t  was examined fu r th e r  
by a n a ly s is  o f th e  data  fo r s e t- to -p e rc e iv e  and se t-to -respond  
co n d itio n s s e p a ra te ly  (Tables 6 and 7 ). I t  may be seen th a t  
group d if fe re n c e s  across tim e (G x T) in  th e  s e t- to -p e rc e iv e  
co n d itio n  (Table 6) a re  not s u f f i c ie n t  to  r e j e c t  th e  n u ll  
hypo thesis  w h ile  in  th e  s e t- to -re sp o n d  d a ta  th e  same term 
(G X T) i s  s ig n i f ic a n t  (£ <  .005). I t  i s  c le a r ,  th e re fo re , 
th a t  group d if fe re n c e s  across tim e a re  s ig n i f ic a n t  on ly  in  
th e  se t- to -re sp o n d  d a ta . That th e se  d if fe re n c e s  a re  between 
th e  normal c o n tro l group and th e  sch izophren ic  groups, r a th e r  
than  between sch izophren ic groups may be seen in  F ig . 1 and 
by co n su ltin g  Table 8, in  which th e  sch izophren ic  groups were 
analyzed s e p a ra te ly  and found not to  d i f f e r  s ig n i f ic a n t ly .
These fin d in g s may be summarized, in  p a r t ,  in  the
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Table 6
A nalysis o f  V ariance l a :  Conductance Levels Before
and A fte r  S e t- to -P e rc e iv e  In s tru c tio n s
(Mhos X 10^0)
Source d . f . MS F £
T o ta l 107
Between S ubjects 53
Groups (G) 2 44.00 .08 — —
E rro r (b) 51 544.00
W ithin S ub jects 54
Time (T) 1 374.00 35.52 .001
G X T 2 17.50 1.66 — —
E rro r (w) 51 10.53
sta tem en t th a t  a l l  groups appear to  s h i f t  conductance le v e ls  
to  a f a i r l y  equal e x te n t In  s e t- to -p e rc e lv e  but th a t  th e  
normal c o n tro l su b je c ts  show g re a te r  s h i f t s  than  chronic 
sch izophren ic  groups In  s e t- to -re sp o n d . No apparen t d i f f e r ­
ences e x is t  between sch izophren ic  groups In  e i th e r  co n d itio n . 
T herefo re , th e  h y p o th esis  I s  supported In  re sp e c t to  s e t - to -  
respond and r e je c te d  In  re sp e c t to  s e t- to -p e rc e lv e ,  I . e . ,  In  
response to  In s tru c t io n s  to  respond v e rb a l ly  but p r io r  to  
p re se n ta tio n  o f s tim u lus words, ch ron ic sch izophren ic  sub­
j e c t s  show sm alle r In c reases  In  autonomic a c t iv a t io n  le v e ls
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Table  7
A nalysis o f V ariance Ib : Conductance Levels Before
and A fte r  Set-to-R espond In s tru c tio n s
(Mhos X 10^0)
Source d . f . MS F £
T o ta l 107
Between S ub jec ts 53
Groups (G) 2 306.00 .57 — —
E rro r (b) 51 538.50
W ithin S ub jec ts 54
Time (T) 1 . 1,595.00 33.38 .001
G X T 2 282.50 5.91 .005*
E rro r (w) 51 47.78
^ h i s  a n a ly s is  was a lso  computed w ith  th e  d ev ian t sub­
j e c t  d e le te d . The p r o b a b i l i t ie s  were e s s e n t i a l ly  th e  same 
except G X T was .01.
than  normal co n tro ls  but th e  groups do not d i f f e r  in  th e  se t- 
to -p e rc e iv e  c o n d itio n , a l l  groups showing s im ila r  in c re ase s  
in  autonomic a c t iv a t io n  le v e ls .
I t  may be no ted , in  p a ss in g , th a t  conductance le v e ls  
between groups (G) in  th e  o v e ra l l  a n a ly s is  (Table 5) and in  
a l l  o th e r  an a ly ses  (Tables 6-8) f a i le d  to  a t t a i n  an F value 
rem ote ly  approaching s ig n if ic a n c e . T h erefo re , any n o tio n  
th a t  th e  o th e r  e f f e c ts  could  have been a t t r ib u te d  to  o v e ra l l
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Table 8
A nalysis o f V ariance I c : Conductance Levels Before
and A fte r  Set In s tru c t io n s  fo r  "Adequate” and 
"Inadequate" Schizophrenic Groups
(Mhos X 10^0)
Source d . f . MS F £
T o ta l 135
Between S ub jec ts 33
Groups (G) 1 3.00 .00 - -
E rro r (b) 32 648.88
W ithin S ub jec ts 102
Time (T) 1 434.00 17.64 .001
Set (S) 1 205.00 8.33 .01
T X S 1 12.00 .49 — —
G X T 1 7.00 .28 - -
G X S 1 0.00 .00 — -
G X S X T 1 3.00 .12 — —
E rro r (w) 96 24.60
d if fe re n c e s  in  conductance le v e ls  i s  re je c te d .
M aintenance o f s e t s . To ev a lu a te  th e  m aintenance o f 
s e t s ,  conductance le v e ls  were read  p r io r  to  th e  p re se n ta tio n  
o f in s t ru c t io n s  and a t  th e  end o f th e  co n d itio n  (median con­
ductance le v e l j u s t  preceding  th e  l a s t  3 words in  each 
s e r ie s ) .  The hypotheses w ere;
2. When in s t ru c te d  to  a t te n d  or l i s t e n  and th in k  about 
stim ulus words ( s e t- to -p e rc e iv e  but no t respond v e rb a lly )
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during  th e  stim ulus s e r i e s ,  chronic sch izophren ic  su b je c ts  
w i l l  show le s s  su s ta in e d  autonomic a c t iv a t io n  than  w i l l  n o r­
mal c o n tro l su b je c ts .
3. Compared w ith  c o n tro l su b je c ts , th o se  ch ron ic  
sch izophren ic  su b je c ts  who produce m inim ally adequate v e rb a l 
responses w i l l  do so w ith  a g re a te r  in c re a se  in  le v e ls  o f 
a c t iv a t io n  compared w ith  a previous co n d itio n  in  which r e ­
sponses were not re q u ire d .
The group means and s tan d ard  d ev ia tio n s  befo re  in s t r u c ­
tio n s  and a t  th e  end o f th e  co n d itio n s a re  p resen ted  in  Table 
4 (w ith p rep ara to ry  s e t  d a ta ) . The tren d s  a re  p resen ted  in  
F ig . 2. T ests  o f homogeneity o f  v a rian ces  and supplem entary 
an a ly ses  a re  p resen ted  in  Appendix C.
Hypothesis 2 concerns s e t- to -p e rc e iv e  only . In  T able 9, 
th e re  were no s ig n i f ic a n t  d if fe re n c e s  between groups ac ross 
tim e (G X T ), a fin d in g  which negates th e  h y p o th e s is . Hypoth­
e s is  3 concerns an in te r a c t io n  across c o n d itio n s . The tren d s  
a re  o p p o site  to  those p re d ic te d . The tren d s  fo r  c o n tro l sub­
j e c t s  exceed those o f th e  "adequate" v e rb a l responding sc h izo ­
p h ren ics  in  in c re a se s  o f conductance le v e ls  during  s e t - t o -  
respond, a fin d in g  which negates th e  second h y p o th esis  a lso . 
However, th e  ap p ro p ria te  a n a ly s is  o f v a rian ce  (Table 9) 
f a i le d  to  in d ic a te  any s ig n i f ic a n t  d if fe re n c e s  between groups
o  go C ontro ls
lA 20 Adequate sch izophren ics
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F ig . 2 . M aintenance o f  s e t s :  Conductance le v e ls  b e fo re  In s tru c tio n s  and a t  end o f 
s e t- to -p e rc e lv e  and s e t- to - te sp o n d  c o n d itio n s  fo r  normal c o n tro l s u b je c ts ,  "adequate" 




A nalysis o f V ariance I I :  Conductance Levels Before
In s tru c t io n s  and a t  End o f Set C onditions
(Mhos X IQlO)
Source d . f . MS F £
T o ta l 215
Between S ub jec ts 53
Groups (G) 2 66.00 .06 — —
E rro r (b) 51 1,014.41
W ithin S ub jec ts 162
Time (T) 1 74.00 3.98 .05
Set (S) 1 228.00 12.25 .001
T X S 1 11.00 .59 — —
G X T 2 46.50 2.50 — —
G X S 2 23.00 1.24 — —
G X S X T 2 41.00 2.20 — —
E rro r (w) 153 18.61
Note: This a n a ly s is  was a lso  computed w ith  th e  d ev ian t
s u b je c t d e le te d . The G x S x T in te r a c t io n  p ro b a b il i ty  le v e l  
was le s s  than  .10. However, se p a ra te  t e s t s  o f s e t- to -p e rc e iv e  
and se t- to -re sp o n d  d a ta  f a i le d  to  re v e a l  any s ig n i f ic a n t  d i f ­
fe ren ces between groups.
d e s p ite  th e  tren d s  seen in  F ig . 2 which suggest g re a te r  ga ins 
fo r  th e  c o n tro l group during th e  se t- to - re sp o n d  co n d itio n .
E ffe c t o f  S e t- to - P erceive and S e t- to -Respond 
on S p e c if ic  Autonomic Responses to  
" Loaded" and "N e u tra l* Words
To ev a lu a te  th e  e f f e c ts  o f  s e ts  on GSRs to  words, th e  
g a lv an ic  responses were measured as change in  mhos x 10^®
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w ith in  15 seconds o f each stim ulus word o r response to  the  
word. The values fo r  each in d iv id u a l were th e  mean am pli­
tude fo r  th e  6 "loaded" words and fo r th e  6 " n e u tra l"  words 
which j u s t  preceded th e  loaded words. T ests  o f homogeneity 
o f  v a ria n ce s  and supplem entary analyses a re  p resen ted  in  
Appendix C. The c e l l  v a rian ces  were heterogeneous when th e  
d a ta  were expressed in  u n i ts  o f change in  mhos x 10^® and 
s e v e ra l  tran sfo rm atio n s were t r i e d .  The square ro o t t r a n s ­
fo rm ation  was adopted as p rov id ing  th e  most s a t i s f a c to ry  
approxim ation  to  n o rm ality , homogeneity o f  v a r ia n c e s , and 
independence o f means and v a ria n c e s , a lthough  th e  c r i t e r i a  
were on ly  m arg in a lly  s a t i s f i e d .  The h y p o th esis  was:
4 . Compared w ith  normal c o n tro l s u b je c ts ,  those  
ch ro n ic  sch izophren ic  su b je c ts  who g ive  m inim ally  adequate 
v e rb a l responses w i l l  respond w ith  g re a te r  am plitudes o f 
autonomic responses to  "loaded" compared w ith  " n e u tra l"  
words in  th e  se t- to -re sp o n d  s e r ie s  than  in  th e  previous s e t -  
to -p e rc e iv e  (no-response) s e r ie s .
The group means, expressed  in  u n i ts  o f  100 x th e  square 
ro o t  o f  mhos x 10^® change a re  p resen ted  in  Table 10. The 
tre n d s  a re  d ep ic ted  in  F ig . 3. This h y p o th esis  i s  concerned 
p r im a r ily  w ith  d i f f e r e n t i a l  responses to  loaded and n e u tra l  
words o r as th e  r e l a t i v e  d if fe re n c e s  in  s lo p es fo r  th e  groups
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Table 10
Means and Standard D eviations o f GSRs to  "Loaded" and 
"N eutra l" Words in  S e t- to -P e rc e iv e  and 
Set-to-R espond C onditions
(Units are 100 "VMhos x 10^® change)
Group S e t- to -p e rc e iv e S e t-to -re sp o n d
N eu tra l Loaded N eu tral Loaded






































acro ss co n d itio n s . I t  may be noted  in  F ig . 3 th a t  w h ile  th e  
c o n tro l group slopes appear s im ila r  fo r  both co n d itio n s , i n ­
d ic a tin g  g re a te r  GSRs to  "loaded" words in  each c o n d itio n , 
th e  same i s  not tru e  o f th e  sch izophren ic  groups. In  th e  
sch izophren ic  groups a d if fe re n c e  favo ring  g re a te r  GSRs to  
"loaded" words is  apparen t only  in  th e  se t- to -re sp o n d  co n d i­
t io n . The Slopes fo r  th e  th re e  groups in  th e  s e t- to -re sp o n d  
co n d itio n  appear to  be p a r a l l e l  but a t  d i f f e r e n t  le v e ls .  
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Loaded N eutra lN eu tra l Loaded
S e t- to -p e rc e iv e S e t-to -re sp o n d
F ig . 3 . ' CSRs to  " n e u tra l"  and "loaded" words during  s e t- to -p e rc e iv e  and se t- to -re sp o n d  
co n d itio n s  £àr normal c o n tro l s u b je c ts ,  "adequate" sch izophren ic  s u b je c ts ,  and "inadequate" 
sch izophren ic  S u b je c ts .
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in te r a c t io n  may o b ta in . However, th e  in te ra c t io n  between 
groups by word c la s s  and co n d itio n s (G x W x S) i s  n o t s ig ­
n i f i c a n t  when a l l  groups a re  included  (Table 11) nor when 
th e  c o n tro l group and th e  "adequate” sch izophren ic  group a re  
compared (Table 12).
Table 11
A nalysis o f  V ariance I I I :  GSRs to  "Loaded" and
"N eutra l" Words in  S e t- to -P e rc e iv e  and 
Set-to-R espond C onditions
(U nits a re  lOOl/Mhos x IQlO change)
Source d . f . MS F £
T o ta l 215
Between S ubjects 53
Groups (G) 2 546.74 4.73 .025
E rro r (b) 51 115.50
W ithin Subjects 162
Set (S) 1 3,154.87 76.48 .001
Words (W) 1 469.09 11.37 .001
S X W 1 210.23 5.10 .025
G X S 2 642.83 15.58 .001
G X W 2 74.25 1.80 — —
G X W X S 2 9.86 .24 — —
E rro r (w) 153 41.25
There rem ains th e  p o s s ib i l i ty ,  a lthough  th e  c e l l  v a r i ­
ances were homogeneous according  to  th e  B a r t l e t t 's  t e s t  
(Appendix C ), th a t  th e  means and v a rian ces  were s u f f i c ie n t ly
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Table 12
A nalysis o f V ariance I l i a :  GSRs to  "Loaded" and
"N eu tra l"  Words in  S e t- to -P e rc e iv e  and 
Set-to-R espond C onditions fo r 
C ontro l Group vs. "Adequate" 
Schizophrenic Group
(U nits a re  100 VMhos x 10^0 change)
Source d . f . MS F £
T o ta l 159
Between S ub jec ts 39
Groups (G) 1 134.51 1.33 - -
E rro r (b) 38 101.11
W ithin S ub jec ts 120
S et (S) 1 3,979.03 92.17 .001
Words (W) 1 550.94 12.76 .001
S X W 1 123.02 2.85 .10
G X S 1 447.89 10.38 .005
G X W 58.44 1.35 — —
G X W X S 1 12.27 .28 — —
E rro r (w) 114 43.17
r e la te d  to  d i s t o r t  th e  a n a ly s is  o f th i s  term . I t  was deemed 
ad v isab le  to  co n sid er th e  s e t- to -p e rc e iv e  and se t- to -re sp o n d  
d a ta  s e p a ra te ly  to  determ ine i f  a groups by word c la s s  i n t e r ­
a c tio n  (G X W) might be p re se n t in  one of th e  co n d itio n s and 
n o t th e  o th e r . The s e t- to -p e rc e iv e  d a ta  were analyzed (Table 
13), which rev e a le d  a s ig n i f ic a n t  (G x W) in te ra c t io n  w ith  
a l l  3 groups inc luded .
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Table 13
A nalysis o f V ariance I l l b :  GSRs to  "Loaded" and
"N eutra l" Words During S e t- to -P e rc e iv e  
C ondition
(Units a re  100 "\Mhos X 10^0 change)
Source d . f . MS I £
T o ta l 107
Between Subjects 53
Groups (G) 2 23.90 .36 — —
E rro r (b) 51 66.17
W ithin Subjects 54
Words (W) 1 25.62 1.19 -  -
G X W 2 68.37 3.19 .05
E rro r (w) 51 21.46
Hypothesis 4 was te s te d  d i r e c t ly  by an a n a ly s is  between 
j u s t  th e  co n tro l group and th e  "adequate" sch izophren ic  group. 
A s ig n i f ic a n t  in te r a c t io n  between groups and word c la s s  
(G X W) i s  found (Table 14). Since th e  "inadequate" sc h iz o ­
p h ren ic  group is  even more d iv e rg en t from th e  c o n tro l group, 
i t  may be in fe r re d  th a t  the  e f f e c t  o b ta in s  between th e  con­
t r o l  group and each o f th e  sch izophren ic  groups. Thus, in  
th e  s e t- to -p e rc e iv e  co n d itio n  th e  c o n tro l group shows a 
g re a te r  in c re a se  in  GSR response from " n e u tra l"  to  "loaded" 
words than  e i th e r  sch izophren ic  group. Looking a t  F ig . 3,
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Table 14
A nalysis o f  V ariance I I I c ;  GSRs to  "Loaded" and "N eu tra l"  
Words During S e t- to -P e rc e iv e  C ondition fo r  C on tro l 
Group v s. "Adequate" Schizophrenic Group
(U nits a re  100 VMhos x 10^® change)
Source d .f . MS
T o ta l 79
Between S ub jec ts 39
Groups (G) 1 45.75 .67 - -
E rro r  (b) 38 68.44
W ithin S ub jec ts 40
Words (W) 1 76.63 5.22 .05
G X W 1 62.13 4.23 .05
E rro r (w) 38 14.69
i t  may be sa id  th a t  th e  c o n tro l su b je c ts  g ive  g re a te r  GSRs 
to  loaded words w h ile  th e  sch izo p h ren ic  groups do n o t.
Thus, w h ile  th e  o v e ra l l  a n a ly s is  (Table 11) d id  no t r e ­
f l e c t  a s ig n i f ic a n t  second o rder in te r a c t io n  (G x W x S ), a 
f i r s t  o rd er in te r a c t io n  (G x W) was found in  th e  s e t - t o -  
p e rce iv e  d a ta  only  (Table 14). The same e f f e c t  does no t ob­
t a in  in  th e  s e t- to -re sp o n d  c o n d itio n  (Table 15).
Thus, th e  h y p o th esis  i s  no t supported  by th e  o v e ra l l  
a n a ly s is  but i s  supported  i f  th e  co n d itio n s  a re  analyzed  
s e p a ra te ly . The sch izophren ic  groups g ive g re a te r  GSRs to
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T able 15
A nalysis o f V ariance l l l d :  GSRs to  "Loaded" and
"N eu tra l"  Words During Set-to-R espond 
C ondition
(U nits a re  100"VMhos x lO^O change)
Source d .^ . MS F £
T o ta l 107
Between Subjects 53
Groups (G) 2 1,165.67 8.71 .001
E rro r (b) 51 133.90
W ithin S ub jec ts 54
Words (W) 1 653.66 36.46 .001
G X W 2 15.74 .88 —  —
E rro r (w) 51 17.93
"loaded" than  to  " n e u tra l"  words in  s e t- to -re sp o n d  but n o t 
during  s e t- to -p e rc e iv e ,  c o n tra s te d  w ith  th e  co n tro l group 
which responded more to  "loaded" words in  both c o n d itio n s .
An a d d i t io n a l  f in d in g  in  th ese  d a ta  i s  th a t  o v e ra l l  
GSRs during  s e t- to -re sp o n d  a re  s ig n i f ic a n t ly  d i f f e r e n t  be­
tween groups (Table 15) w hile  during s e t- to -p e rc e iv e  th e re  
were no s ig n i f ic a n t  d if fe re n c e s  between groups in  GSR le v e l  
(Table 13). The e f f e c t  i s  a lso  apparen t in  th e  G x S i n t e r ­
a c tio n  o f th e  o v e ra l l  a n a ly s is  (Table 11). I t  may be seen 
in  F ig . 3 th a t  in  s e t- to -re sp o n d  c o n tro l su b jec ts  g ive  th e
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g r e a te s t  GSRs, follow ed by "adequate" v e rb a l responding 
sch izo p h ren ic s , then  by "inadequate" v e rb a l responding schizo­
p h ren ic s . I t  may be seen , in  a d d itio n , th a t  th e  in c re a se  is  
g re a te r  between s e t- to -p e rc e iv e  and se t- to -re sp o n d  in  th e  
c o n tro l  group (F ig . 3) and th a t  th e  in te r a c t io n  i s  s i g n i f i ­
c a n t (G X S) in  T able 12.
S p e c ific  Autonomic Responses to  th e  
T h re a t- Pain S tim u li
To ev a lu a te  GSRs to  th e  vario u s s t im u li  in  th e  th r e a t - 
p a in  s e r ie s ,  g a lv an ic  responses were measured in  onductance 
change u n i ts  (change in  mhos x 10^®) from th e  p o in t j u s t  be­
fo re  th e  stim ulus was p resen ted  to  th e  p o in t o f h ig h e s t am pli­
tu d e  w ith in  15 seconds. The h y p o th esis  was:
5. Compared w ith  normal c o n tro l s u b je c ts ,  chronic 
sch izo p h ren ic  su b je c ts  w i l l  be le s s  re sp o n siv e  autonom ically  
to  a l l  th r e a t-p a in  s t im u li  except th e  p h y s ic a l pain  s tim u lus.
The group means and s tan d ard  d e v ia tio n s  a re  p resen ted  
in  T able 16. T ests  o f homogeneity o f v a ria n ces  a re  p resen ted  
in  Appendix C. The a n a ly s is  o f v a ria n ce  o f th ese  d a ta  i s  
p re se n ted  in  Table 17. D esp ite  th e  f a c t  th a t  a l l  su b je c ts  
gave GSRs o f co n s id e rab le  magnitude in  comparison w ith  th e  
am plitudes in  th e  word s e r ie s ,  no s ig n i f ic a n t  d if fe re n c e s
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Table 16
Means and S tandard D ev ia tions o f GSRs to  
T h rea t-P a in  S tim u li
(U nits a re  Mhos x 10^0 change)
Group
V erbal
th r e a t
P repare











































between groups were found in  th e  th r e a t-p a in  s e r ie s ,  due 
p a r t ly  to  in c reased  w ith in  groups v a r ia t io n .  The groups by 
co n d itio n s  in te r a c t io n  (G x C) f a i le d  to  exceed chance and 
th e re  were no s ig n i f ic a n t  d if fe re n c e s  between co n d itio n s  (0) 
T h ere fo re , w ith  th e  excep tion  th a t  group d if fe re n c e s  
were found in  responses to  "loaded" v s . "n e u tra l"  words in  
th e  s e t- to -p e rc e iv e  co n d itio n  (p re v io u s ly  d e sc rib e d ) , i t  
cannot be sa id  th a t  th e  ch ron ic  sch izo p h ren ic  su b je c ts  were 
any le s s  resp o n siv e  to  s t im u li  th an  th e  co n tro l s u b je c ts . 
With t h i s  q u a l i f ic a t io n ,  th e  h y p o th esis  i s  r e je c te d .
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Table  17
A nalysis o f  V ariance IV: GSRs to T h rea t-P a in  S tim u li
(U nits a re  Mhos X lOlO change)
Source d . f . MS I  £
T o ta l 215
Between S ubjects 53
Groups (G) 2 262.5 .53
E rro r (b) 51 497.1
W ithin S ub jec ts 162
C onditions (C) 3 13.0 .10
G X C 6 216.8 1.72 - -
E rro r  (w) 153 126.1
O vera ll L evels o f Autonomic A c tiv a tio n
In  o rd er to  t e s t  hypotheses concerning  o v e ra l l  le v e ls  o f 
autonomic a c t iv a t io n ,  conductance le v e ls  were read  (mhos x 
10^0) a t  each o f seven p o in ts  In  th e  experim ent: I n i t i a l  
le v e l  j u s t  fo llow ing  In s tru c t io n s  to  r e la x ,  a t  th e  end o f Re­
lax  I ,  end o f s e t - to -p e rc e lv e ,  end o f s e t- to - re s p o n d , end o f 
R elax I I ,  15 seconds a f t e r  peak response  to  th e  pain  s tim u lu s , 
and a t  th e  end o f R elax I I I .  The h y p o th esis  was :
6. Compared w ith  normal c o n tro l s u b je c ts ,  chronic  
sch izo p h ren ic  su b je c ts  w i l l  show lower le v e ls  o f  autonomic 
a c t iv a t io n  throughout th e  experim ent.
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The group means and s tandard  d ev ia tio n s  a re  p resen ted  
in  Table IB and th e  tren d s  a re  p resen ted  in  F ig . 4. T ests  
o f  homogeneity o f v a rian ces  and supplem entary ana lyses a re  
p re se n ted  in  Appendix C. The o v e ra l l  a n a ly s is  o f v a ria n ce  
i s  p resen ted  in  Table 19. Group d if fe re n c e s  were n o t in  th e  
p re d ic te d  d ir e c t io n , nor were they  s ig n i f ic a n t ly  d i f f e r e n t .  
The h y p o th esis  i s  r e je c te d .
I t  may be noted  th a t  in  a l l  th e  p rev ious analyses con­
cerned  w ith  conductance le v e ls ,  no group d if fe re n c e s  were 
found except fo r  changes due to  s h i f t s  o f s e t .  A lthough the  
p o in t was in troduced  e a r l i e r ,  i t  may be sa id  again  th a t  any 
s ig n i f ic a n t  e f f e c ts  found in  GSRs to  s p e c if ic  s tim u li cannot 
be a t t r ib u te d  to  a r e la t io n s h ip  o f GSRs to  conductance le v e ls  
s in c e  d if fe re n c e s  in  conductance le v e ls  between groups f a i l  
to  be dem onstrated.
Summary
A ll hypotheses were te s te d  by a p p ro p r ia te  ana ly ses o f 
v a r ia n c e  w ith  th e  fo llow ing  r e s u l t s :
1. In  response  to  in s t ru c t io n s  bu t p r io r  to  p re s e n ta ­
t io n  o f stim ulus words ( in  a word a s s o c ia t io n  ta s k ) ,  ch ron ic 
sch izo p h ren ic  su b je c ts  w i l l  show sm alle r in c re a se s  in  a u to ­
nomic a c t iv a t io n  le v e ls  than  w i l l  normal c o n tro l su b jé c ts .
T able 18
Means and S tandard D ev iations o f  Conductance Levels Throughout 
th e  Experim ent: I n i t i a l ,  R elax I ,  End S e t- to -P e rc e iv e ,
End S et-to -R espond , R elax I I ,  15 Seconds A fte r  
Pain R eac tio n , and R elax I I I
(U nits a re  Mhos X lOlO)
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Inadequate aohizophrenlca




Relax I I P a in  p lu s  
15 sec .
Relax H I
P ig . 4 . Conductance le v e ls  throughout th e  e^porim ent: I n i t i a l ,  Relax I ,  end s e t - t o -  
p e rc e iv e , end se t- to -re sp o n d . Relax I I ,  15 seconds a f t e r  p a in  re a c tio n , and Relax I H  fo r  
normal c o n tro l s u b je c ts ,  "adequate" sch izophren ic  s iA je c ts , and "Inadequate" seh lzo p h res lc  
s u b je c ts .
00to
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T ab le  19
A nalysis o f V ariance V: Conductance Levels Throughout th e
Experim ent: I n i t i a l ,  Relax I ,  End S e t- to -P e rc e iv e , End 
Set-to -R espond, R elax I I ,  15 Seconds A fte r  
Pain R eac tio n , and R elax I I I
(U nits a re  Mhos x lO^O)
Source d . f . MS F £
T o ta l 377
Between S ub jec ts 53
Groups (G) 2 106.00 .08 - -
E rro r (b) 51 1,393.00
W ithin S ub jec ts 324
C onditions (C) 6 938.50 23.12 .001
G X C 12 44.08 1.08 — -
E rro r (w) 306 40.59
Note: T his a n a ly s is  was rep ea ted  w ith  th e  d ev ian t con­
t r o l  su b je c t d e le te d . The p ro b a b i l i ty  le v e ls  were id e n t ic a l  
w ith  th i s  a n a ly s is .
The h y p o th esis  i s  confirm ed but th e  d i f f e r e n t i a l  i n ­
c reases  o f  th e  co n tro l group a re  found during se t- to -re sp o n d  
only . A ll groups in c re ased  in  conductance le v e ls  to  an 
approxim ately  equal degree during  s e t- to -p e rc e iv e .
2. When in s t ru c te d  to  a t te n d  o r l i s t e n  and th in k  about 
stim ulus words ( s e t- to -p e rc e iv e  but no t respond v e rb a lly )  
during  th e  stim ulus s e r ie s ,  ch ro n ic  sch izophren ic  su b je c ts  
w i l l  show le s s  su s ta in e d  autonomic a ro u sa l than  w i l l  c o n tro l
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su b je c ts .
The h y p o th esis  i s  r e je c te d .
3. Compared w ith  normal c o n tro l s u b je c ts , those  chronic 
sch izophren ic  su b je c ts  who produce m inim ally adequate v e rb a l 
responses w i l l  do so w ith  a g re a te r  in c re a se  in  le v e ls  o f 
a c t iv a t io n  compared w ith  a previous co n d itio n  in  which r e ­
sponses were n o t re q u ire d .
The h y p o th esis  i s  r e je c te d .
4. Compared w ith  normal c o n tro l s u b je c ts , those chronic  
sch izophren ic  su b je c ts  who g ive m inim ally adequate v e rb a l 
responses w i l l  respond w ith  g re a te r  am plitudes o f autonomic 
responses to  "loaded" compared w ith  " n e u tra l"  words in  th e  
se t- to -re sp o n d  s e r ie s  than  in  th e  p rev ious s e t- to -p e rc e iv e  
(no-response) s e r ie s .
The h y p o th esis  i s  confirm ed. In  th e  s e t- to -p e rc e iv e  
S e r ie s , th e  c o n tro l group gave s ig n i f ic a n t ly  g re a te r  d i f f e r ­
e n t ia l  GSRs to  "loaded" words than  d id  th e  chron ic sch izo ­
phren ic  groups but in  th e  se t- to -re sp o n d  s e r ie s  a l l  groups 
gave approxim ately  equal d i f f e r e n t i a l  GSRs to  "loaded" v s . 
" n e u tra l"  words.
5. Compared w ith  normal c o n tro l s u b je c ts ,  chronic 
sch izophren ic  su b je c ts  w i l l  be le s s  resp o n siv e  au tonom ically  
to  a l l  th r e a t-p a in  s t im u li  except th e  p h y s ic a l pain  s tim u lu s .
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The hypo thesis i s  r e je c te d ;  no s ig n i f ic a n t  d if fe re n c e s  
between groups a re  found in  GSRs to  s p e c if ic  s tim u li except 
as d i f f e r e n t i a l  responses to  word c la s s  during s e t - t o -  
p erce iv e  (hypo thesis 4 above).
6. Compared w ith  normal c o n tro l su b je c ts , chronic 
sch izophren ic  su b je c ts  w i l l  show lower le v e ls  o f autonomic 
a c t iv a t io n  throughout th e  experim ent.
The hypo thesis  i s  r e je c te d ;  no s ig n i f ic a n t  d if fe re n c e s  
a re  found.
CHAPTER V
DISCUSSION
In  th is  experim ent i t  was found th a t  ch ron ic  sc h izo ­
p h ren ic  su b je c ts  a r e  n o t s ig n i f ic a n t ly  d i f f e r e n t  from normal 
c o n tro l  su b je c ts  in  se v e ra l im portan t r e s p e c ts .  On-going 
le v e ls  o f autonomic a c t iv a t io n  (sk in  conductance le v e ls )  
prov ided  no evidence th a t  ch ron ic  sch izo p h ren ic  su b je c ts  a re  
a p a th e t ic  o r l e th a r g ic ,  t h e i r  conductance le v e ls  being essen ­
t i a l l y  th e  same a s  norm al c o n tro l s u b je c ts .  F u rth e r , spe­
c i f i c  autonomic r e a c t io n s  (GSRs) to  f a i r l y  d i r e c t  th r e a t  o f 
p a in  and pain  producing s t im u li  a re  e s s e n t i a l l y  o f th e  same 
m agnitude as c o n tro l s u b je c ts , which lead s to  th e  r e je c t io n  
o f  hypotheses th a t  ch ro n ic  sch izo p h ren ic  su b je c ts  a re  detached 
o r  em otionally  withdrawn from th e se  s t im u l i .
D iffe ren ces  between groups appeared p r im a r ily  in  GSR 
am plitudes to  more s u b t le  concep tual s t im u li  during  s e t - t o -  
p e rc e iv e , in  s h i f t s  o f  conductance le v e ls  w h ile  e s ta b lis h in g  
s e t s  to  respond, and in  GSR am plitudes w h ile  g iv in g  o v e rt
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v e rb a l resp o n ses.
These fin d in g s  and v ario u s  m ethodological co n s id e r­
a t io n s  a re  d iscu ssed  In  th e  fo llow ing  paragraphs.
S ub jec ts
I t  seems reaso n ab le  to  assume th a t  th e  chron ic  sch izo ­
phren ic sample I s  f re e  o f  b ia s  s in ce  I t  was s e le c te d  from 
th e  h o s p i ta l  p o p u la tio n  by a ta b le  o f random numbers. Rosen­
th a l  e t  a l .  (1960) have recogn ized  th a t  sampling b ias  o ften  
occu rs , sometimes u n w ittin g ly , by th e  s e le c t io n  o f on ly  
those  p a t ie n ts  who can perform  a complex experim ental task  
or who meet some c r i t e r io n  o f co o p e ra tiv en ess . O ften, th e  
tendency Is  to  use on ly  th o se  su b je c ts  who f i t  th e  psycho­
lo g ic a l  techn iques r a th e r  than  to  f in d  techn iques which f i t  
the  s u b je c ts . These c o n s id e ra tio n s  a re  c r i t i c a l  In  th e  study 
o f ch ron ic  sch izo p h ren ia . Â se rio u s  a ttem p t has been made 
to  avoid  th is  source o f b ia s  In  th e  p re se n t experim ent, a l ­
though, as was m entioned, 2 o f  36 ch ron ic  sch izophren ic  sub­
j e c t s  who were s e le c te d  a t  random were unab le  to  p a r t ic ip a te .
A nother ex traneous f a c to r  \idilch may se r io u s ly  In flu en ce  
experim ental f in d in g s  w ith  p s y c h ia tr ic  p a t ie n ts  Is  th a t  of 
concu rren t In d iv id u a l th e ra p ie s .  E le c t r ic  shock trea tm en ts  
as w e ll as chem otherapies can and.do have d r a s t i c  e f f e c ts  on
8 8
th e  psycho log ica l fu n c tio n in g  o f th e se  p a t ie n ts  and the  
e f f e c ts  may c a rry  over fo r  weeks or months. E ffe c ts  of 
som atic trea tm en ts  a re  no t always p o s i t iv e  and a wide range 
o f in d iv id u a l d if fe re n c e s  due to  th e  trea tm en ts  r a th e r  than  
to  th e  m ental i l l n e s s  o f  th e  p a t ie n ts  can d i s t o r t  th e i r  p e r­
formance on an experim en ta l ta sk . S ince th e  p a t ie n ts  who 
appeared in  th e  p re se n t experim ent were f re e  o f th e se  som atic 
th e ra p ie s  fo r  more th an  a year p r io r  to  th e  experim ent, i t  
i s  be lieved  th a t  t h e i r  perform ance was more a fu n c tio n  of 
chronic sch izo p h ren ia , as opposed to  concu rren t trea tm en t 
e f f e c t s ,  than any o th e r  group in  th e  re c e n t l i t e r a t u r e .  I t  
must be recogn ized , however, th a t  th e se  p a t ie n ts  had been 
confined  an average o f 16.4 years in  th e  m ental h o s p ita l  
p r io r  to  th e  experim ent, a fa c to r  which undoubtedly has 
e f f e c ts  in  i t s  own r ig h t .  Y et, th i s  i s  where ch ron ic  sch izo ­
phren ia  i s  found, and to  th i s  ex ten t th e  sample i s  ty p ic a l .
The p a t ie n ts  a r e  c l a s s i c a l  examples o f ch ron ic  sch izo ­
phren ia  who m an ifest th e  f u l l  spectrum o f c l i n i c a l  symptoms. 
T yp ica l o f th e  d e s c r ip t iv e  comments found in  th e  no tes of 
th e  ward p s y c h ia t r i s t  a re  those  g iven fo r  th e  fo llow ing  5 
p a t ie n ts  :
The p a t ie n t  wandered a im le ss ly  on th e  ward. She 
g ig g led  co n tin u o u sly  w ithou t apparen t rea so n , h e r speech 
was in co h e ren t, and she expressed  h e r s e l f  only  in
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disconnected  sen ten ces.
This p a t ie n t  p resen ted  exuberant symptomatology 
c o n s is tin g  o f d e lu s io n a l Ideas and h a l lu c in a t io n s .  She 
a s s e r te d  th a t  she had been born a male bu t was c a s tra te d  
e a r ly  In  l i f e .  She supposedly saw Jesus C h r i s t 's  dead 
body and th e  faces o f w hite  men tu rn in g  b lack .
She spoke In  a ram bling way about an atom ic fo rce  
which blew h er body to  p ie c e s , someone p u tt in g  th e  
p ieces  back to g e th e r , and th e  Idea th a t  h e r  body be­
longed to  someone e ls e  In  th e  p a s t.
This woman claim ed to  be ab le  to  see  Jesus C h ris t 
and supposedly earned $60,000 a month. She s a id  she 
could d e s tro y  people by j u s t  ta lk in g  to  them and came 
to  th e  h o s p i ta l  because " th e re  was a s t r i k e  on th e  land. 
I t  was l ik e  a wave. I t  went through you and I f  o th er 
people ta lk e d  I t  would shoot l ik e  an e x p lo s io n ."
T his woman walked around on th e  ward w ith  h e r 
d ress  p u lle d  between h e r  leg s a c tin g  as I f  she were 
modeling bath ing  s u i t s .  She decora ted  h e r s e l f  w ith  
b iz a r re  neck laces and b r ig h t s c a rfs  and even p a in ted  
h e r  vagina w ith  l i p s t i c k .  She claim ed to  l iv e  In  Ger­
many r a th e r  th an  In  a p s y c h ia tr ic  h o s p i ta l .
In  a d d itio n  to  th e  r ic h  v a r ie ty  o f Id e a t io n a l  symptoms, 
th e  group Included  mute and In a c tiv e  p a t ie n ts  as w e ll as 
those  who would scream and f ig h t .  In  one manner o r an o th er, 
th e  group showed th e  profound d is ru p tio n  o f p sy ch o lo g ica l 
p rocesses c h a r a c te r i s t ic  o f chron ic  sch izophren ic  women 
a f t e r  prolonged d u ra tio n  o f th e  co n d itio n  and th ey  expressed  
th e i r  symptoms somewhat more f r e e ly ,  perhaps, than  would have 
been th e  case had th ey  been under m edication  o r th e  c o n tin ­
uous th r e a t  o f  e l e c t r i c  shock trea tm en t.
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Since th e  r e s u l t s  o f  th e  p re se n t experim ent a re  s t r i k ­
in g ly  d i f f e r e n t  in  se v e ra l re s p e c ts  from those  o f some p re ­
v ious re se a rc h  r e p o r ts ,  i t  i s  p o ss ib le  th a t  s e v e ra l f a c to r s ,  
in  a d d itio n  to  th o se  m entioned above, may account fo r  th e  
d if fe re n c e s . In  th e  p re se n t stu d y , th e  experim enter had 
been c lo s e ly  a s so c ia te d  w ith  th e  su b je c ts  fo r  3 years  p r io r  
to  th e  s tudy . Thus, ra p p o rt was a p re -e x is t in g  co n d itio n  in  
most ca ses . F u rth e r , th e  use  o f th e  o v e rs tu ffe d  r e c l in in g  
c h a ir  seemed to  induce p sy ch o lo g ica l as w ell as p h y s ic a l com­
f o r t .  In  th e  c h a ir ,  many p a t ie n ts  gave v e rb a l ly  coheren t 
responses when, on th e  b as is  o f co n tac ts  on th e  ward, th e  
experim enter had not expected them to  do so.
P s y c h ia tr ic  a id e s  (ward a tte n d a n ts )  were used  as c o n tro l 
s u b je c ts . They were p re fe r re d  over th e  p ro fe s s io n a l nu rsing  
personnel s in c e ,  in  th i s  h o s p i ta l ,  a id es  more c lo s e ly  r e ­
semble p a t ie n ts  in  age, ed u ca tio n , lo c a le  o f re s id e n c e , c u l­
t u r a l  background, and socio-econom ic s ta tu s .  Judging by 
th e i r  everyday e f fe c tiv e n e s s  and th e i r  word a s s o c ia t io n  r e ­
sponses, i t  seems sa fe  to  assume th a t  they  were no t sc h izo ­
phren ic  and th a t  th ey  form a f a i r l y  adequate b a s is  fo r  con­
t r a s t  w ith  th e  sch izophren ic  group.
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On- going Levels o f  A c tiv a tio n
The r e s u l t s  f a i l  to  support th e  hypo thesis  th a t  le v e ls  
o f autonomic a c t iv a t io n  across th e  whole experim ent would be 
le s s  in  chron ic sch izoph ren ic  s u b je c ts . The only  a sp e c t of 
th e  experim ent where group d if fe re n c e s  in  conductance le v e ls  
appear is  during  p rep a ra tio n s  to  respond. Before and a f t e r  
th e  p rep a ra tio n s  to  respond th e  group conductance le v e ls  a re  
q u ite  s im ila r .
Had th e re  been a s ig n i f ic a n t  d if fe re n c e  between ch ron ic  
sch izophren ic  and c o n tro l groups in  conductance le v e ls ,  i t  
would have been in te rp re te d  as e i th e r  apathy  and le th a rg y  or 
te n s io n  and a n x ie ty , e t c . ,  depending on th e  d ir e c t io n  o f th e  
d if fe re n c e s . S ince no s ig n i f ic a n t  d if fe re n c e  i s  found, a 
problem a r i s e s .  I s  i t  p o ss ib le  to  conclude th a t  ch ron ic  
sch izophren ic  and normal su b je c ts  fu n c tio n  a t  a s im ila r  
em otional le v e l?  Another sta tem en t concerning th e  r e l a t io n  
between emotion and galv an ic  sk in  response may be h e lp fu l  in  
c la r i fy in g  th i s  q u es tio n :
We ra is e d  th e  q u es tio n  as to  whether or no t th e  
GSR measured emotion and suggested  th a t  i t  was a poor 
q u es tio n . A ll we have w r i t te n  s in c e  then confirm s th e  
judgem ent. Yet a v a s t amount o f paper, no t to  m ention 
much good re se a rc h  tim e, has been w asted in  an a ttem p t 
to  answer th e  q u es tio n . Around 1930 a symposium on GSR 
was h e ld  a t  a m eeting o f p sy c h o lo g is ts . A fte r  a h a l f  
dozen people had argued th a t  th e  GSR was no t a good
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measure o f emotion, Wechsler p o in ted  out th a t  th e  
tro u b le  was w ith  th e  concept o f em otion, r a th e r  than  
w ith  GSR. We should sto p  th in k in g  o f Emotion w ith  a 
c a p i ta l  E, as a sp e c ia l m ental o r beh av io ra l s t a t e ;  
th i s  type o f th in k in g  is  a h e r i ta g e  from th e  p re sc ie n -  
t i f i c  t r i lo g y  o f C ognition , V o lit io n , and A ffec tio n . 
In s te a d , we should use emotion to  d esc rib e  th e  in d iv id ­
u a l  who is  h ig h ly  energ ized , a c t iv e ,  te n se , or a c tiv a te d . 
For emotion in  th is  sen se , both b as ic  le v e l  o f conduct­
ance and th e  GSR become p r e t ty  good m easures, s in c e  they  
r e f l e c t  vario u s degrees o f a c t iv a t io n ,  o f read in ess  fo r  
a c tio n , ranging from s leep  to  rag e  (Woodworth & S ch los- 
berg , 1958, p. 159).
and,
The ab so lu te  le v e l o f conductance has rece iv ed  
le s s  a t te n t io n  than  i t  deserves. I t  seems to  be a good 
measure of th e  g en era l le v e l o f  a c t iv a t io n ,  fo r  con­
ductance i s  h igh when 0 i s  a l e r t  and low when he i s  
re la x ed  (Woodworth & Schlosberg , 1958, p. 137).
Whether conductance le v e l i s  used as an index o f emotion 
(w ith a sm all e) or sim ply as an index o f te n s io n  o r r e la x a ­
t io n ,  th e  psycho log ica l im p lica tio n s  cannot be doubted. 
Knowing th e  te n s io n  s t a t e  v ia  conductance le v e l ,  however, i s  
n o t th e  same as knowing i t s  s p e c if ic  r e f e r e n t  in  th e  emo­
t io n a l  sphere , i . e . ,  whether fe a r  o r an g er, apathy  o r t r a n ­
q u i l i t y ,  e tc .  I t  i s  no t p o ss ib le , fo r  example, on th e  b a s is  
o f  conductance le v e l a lo n e , to  conclude th a t  our chron ic 
sch izophren ic  and normal c o n tro l su b je c ts  a re  in  a s t a t e  o f 
equal "read in ess  fo r  a c tio n "  sim ply because th e i r  conductance 
le v e ls  do not d i f f e r .  The same te n s io n  le v e l ,  in  th e  quan­
t i t a t i v e  sense , may have e n t i r e ly  d i f f e r e n t  p sycho log ica l
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meaning, a m atte r which may be s i f t e d  out b es t by system atic  
experim enta l v a r ia t io n  in  s p e c if ic  experim ents.
Even so , in  th i s  experim ent i t  has been d isc o n c e rtin g  
i f  n o t a s to n ish in g  to  f in d  th a t  chronic sc h izo p h ren ic s , who 
s u f f e r  from a p sy ch o lo g ica l co n d itio n  thought to  be b a s ic a l ly  
an em otional d is tu rb a n ce  by many, a re  no t d i f f e r e n t  from n o r­
mals in  te n s io n  le v e l .  The n o tio n  th a t  some ch ron ic  sch izo ­
p h ren ic  su b je c ts  were e x c e ss iv e ly  low w hile  o th e rs  were ex­
c e s s iv e ly  h igh  can be r e je c te d .  The v arian ces  in  th e  d a ta  
fo r  th e  chronic sch izo p h ren ics a re  homogeneous w ith  those  in  
th e  c o n tro l group.
I t  i s  p o s s ib le , o f co u rse , th a t  d is tu rb an ces  in  conduct­
ance le v e l  may occur during  th e  onset o f sch izo p h ren ia  but 
th a t  an e q u i l ib ra t in g  o r homeostatic process has p erm itted  
th e  chron ic  sch izophren ic  to  a r r iv e  again  a t  a b io lo g ic a l ly  
optimum le v e l o f a c t iv a t io n .  A s im ila r  o b se rv a tio n  has been 
made in  re fe re n c e  to  re se a rc h  on "p rocess" and " r e a c tiv e "  
groups by G. F. King. C itin g  da t^  on blood p re ssu re  r e ­
a c t iv i t y  to  m echolyl fo r  both normals and sc h iz o p h re n ic s , he 
s a id .
The r e a c t iv e s  [acu tes]  would be h igh  in  autonomic 
re sp o n s iv en ess , whereas th e  normals and p rocess 
[ch ron ic] p a t ie n ts  would be r e l a t i v e l y  low. Such a 
r e la t io n s h ip  o f fe r s  a more adequate account o f  s tu d ie s
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which have found th a t  sch izo p h ren ic s , e s p e c ia lly  pa­
t i e n t s  in  th e  e a r ly  s ta g es  o f i l l n e s s ,  a re  p h y s io lo g i­
c a l ly  even more re a c t iv e  than  norm als. . . . E a rly  
sch izo p h ren ics  were h y p e r- re a c tiv e  on ca rd io v asc u la r  
m easures; i f  th e  i l l n e s s  p e r s is te d ,  however, th e  same 
Ŝ s dropped toward o r even below th e  normal le v e l .  . . . 
A p o s s ib le  ex p lan a tio n  l i e s  in  viewing both normals and 
p rocess sch izophren ics as re p re se n tin g  r e l a t i v e l y  u n i ­
form, s ta b le  ad justm ents over a p erio d  o f tim e. I t  i s  
suggested  th a t  th e  corresponding  p h y s io lo g ica l homeo­
s t a s i s  i s  in d ic a te d  by a low autonomic resp o n siv en ess .
A h e igh tened  autonomic r e a c t i v i t y  then  would r e f l e c t  a 
d is ru p tio n  o f hom eostasis, which corresponds w ith  th e  
more t r a n s i e n t ,  p re c ip ito u s  n a tu re  o f th e  r e a c t iv e  ad ­
ju s tm en t (1958, p. 163).
While in  th e  above q u o ta tio n  G. F. King i s  u sin g  th e  
terms "p ro cess"  and " r e a c t iv e ,"  fo r  th e  p re se n t purposes th e  
terms "ch ro n ic"  and "acu te"  seem eq u a lly  ap p ro p ria te . The 
n o tio n  th a t  sch izo p h ren ia  i s  a way o f so lv ing  a n x ie ty  r a th e r  
than  being a p e rp e tu a l s t a t e  o f  a n x ie ty  (A r ie t i ,  1955) seems 
congruent w ith  th e se  f in d in g s .
However, th e  d a ta  showing near equivalence between 
chron ic sch izo p h ren ics  and normals in  le v e ls  o f  autonomic 
a c t iv a t io n  c a s t  se rio u s  doubt on th e  v a l id i ty  o f some common 
terms in  th e  p arlan ce  o f m ental h o s p i ta ls  such as th e  "burned 
o u t"  ch ron ic  sch izophren ic  or even th e  n o tio n  o f "v e g e ta tiv e  
e x is te n c e ,"  in  so f a r  as th e se  term s imply an in f e r io r  le v e l 
o f autonomic fu n c tio n in g .
The f in d in g  o f eq u iv a len t le v e ls  o f conductance fo r  
ch ron ic sch izo p h ren ic  and normal su b je c ts  a lso  seems in
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d i r e c t  c o n tra s t  to  th e  fin d in g s  o f Howe (1958). From h is  
r e s u l t s  i t  was expected th a t  ch ron ic  sch izophren ic  su b je c ts  
would have h ig h e r sk in  r e s is ta n c e  (low conductance) le v e ls  
than  normal su b je c ts  and th a t  th e  inadequate v e rb a l r e ­
sponders would d ev ia te  to  an even g re a te r  e x te n t. N everthe­
le s s ,  a l l  th re e  groups o f su b je c ts  in  th e  p re se n t experiment 
were a t  e s s e n t ia l ly  eq u iv a len t conductance le v e ls .  I t  i s  
p o ss ib le  th a t  th e  d if fe re n c e s  seen in  th e  Howe study  were 
due to  d i f f e r e n t i a l  trea tm en ts  r a th e r  than c h ro n ic ity  or 
apparen t d e te r io ra t io n .
In  th e  p re sen t s tu d y , th en , chronic sch izophren ia  i s  not 
a s so c ia te d  w ith  a d is tu rb an ce  in  on-going le v e ls  o f  autonomic 
a c t iv a t io n . In  keeping w ith  th e  d iscu ss io n  o f Silverm an e t  
a l .  (1959, p. 68), th e se  su b je c ts  a re  not a t  a le v e l o f 
a ro u sa l so low as to  produce lack  o f a t te n t io n  o r lack o f r e ­
a c t iv i t y ,  nor a re  they  a t  a le v e l  o f a ro u sa l so h igh  as to  
in d ic a te  h y p e ra c tiv ity  or d is ru p tio n  by excessive  in te rn a l  
a c t i v i t y  in  th e  c e n tr a l  nervous system . R a th er, from th e  
p o in t o f view o f le v e l  of a c t iv a t io n ,  they  a re  in  a range a t  
which v ig ila n c e  o r a le r tn e s s  to  s tim u li may occur.
Autonomic R e a c tiv ity  to  T h re a t- Pain S tim u li 
The r e s u l t s  a lso  f a i l  to  support th e  h y p o th esis  th a t  
chron ic  sch izophren ic  su b je c ts  a re  au tonom ically  le s s  reactive
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than  normal c o n tro l su b je c ts  to  th re a ts  o f p a in , sham -paln, 
and pain  s t im u li .  These d a ta  a re  c o n s is te n t w ith  th e  con­
c lu s io n s  o f Malmo e t  a l .  (1951), i . e . ,  th a t  th o se  asp ec ts  of 
responsiveness a s so c ia te d  w ith  em otional a ro u sa l seem in ta c t .  
The chronic sch izophren ic  su b je c ts  in  th i s  experim ent gave 
no evidence o f  d im inished autonomic re a c tio n s  to  th re a t-p a in  
s t im u li .
The f in d in g  th a t  chron ic sch izophren ic  su b je c ts  a re  
au tonom ically  as responsive  as normals to  th e  sta tem en t th a t  
a blood sample would be taken , s in c e  i t  i s  c le a r ly  no t an 
uncond itioned  s tim u lu s , a lso  r e fu te s  th e  hypo thesis  th a t  
autonomic re a c tio n s  in  th e  th r e a t-p a in  s e r ie s  were m erely a 
m a tte r o f uncond itioned  resp o n ses. S ince a f f e c t iv e  (au to ­
nomic) re a c tio n s  occurred  to  co n cep tu a lly  p resen ted  th r e a t  
o f  pain  and sham-pain even b efo re  pain  was in tro d u ced , i t  is  
assumed th a t  both p e rcep tio n  and in te l l e c tu a l  d isc r im in a tio n  
a lso  occurred . Under th e se  c o n d itio n s , then , i t  would seem 
th a t  th e  p e rcep tu a l p rocess i s  i n t a c t ,  th a t  th e  in te rv e n in g  
in te l l e c tu a l  a n a ly s is  or understand ing  is  in t a c t ,  and th a t  
th e  a f f e c t iv e  (autonomic) p ro cesses  a re  in ta c t .
The preceding d isc u ss io n  does no t in c lu d e  a l l  o f th e  
f a c t s ,  however, s in ce  i t  has been based on re a c tio n s  to  th e  
th re a t-p a in  stim ulus s e r ie s  on ly . I t  i s  a lso  n ecessa ry  to
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co n s id e r GSRs to  " n e u tra l” and "loaded" words, which adds to  
th e  com plexity  o f th e  problem but which perm its th e  i d e n t i f i ­
c a tio n  o f an a rea  o f  fu n c tio n in g  in  which ch ron ic  sc h iz o ­
p h ren ic s  d i f f e r  from normal su b je c ts .
Autonomic R e a c tiv ity  to  "Loaded" and 
"N eu tra l" Words
GSRs to  "loaded" and " n e u tra l"  words, during s e t - t o -  
p e rc e iv e , and GSRs to  th e  th re a t-p a in  s t im u li  were ob ta ined  
under s im ila r  c ircum stances s in c e  o v e rt v e rb a l responses were 
n o t g iven in  e i th e r  co n d itio n . On th e  o th e r hand, th e  s e t -  
to -re sp o n d  co n d itio n  i s  d i f f e r e n t  s in c e  th e se  GSRs a lso  i n ­
clude  galvanic r e a c tio n s  to  th e  v e rb a l responses as w ell as 
to  th e  s tim u li.
C on tro l su b je c ts  gave g re a te r  GSRs to  "loaded" v s . 
" n e u tra l"  words in  both s e t- to -p e rc e iv e  and s e t- to -re sp o n d . 
The ch ron ic  sch izo p h ren ic  groups f a i le d  to  g ive g re a te r  GSRs 
to  "loaded" words du ring  s e t- to -p e rc e iv e ,  b u t, during  s e t -  
to -resp o n d  they  gave g re a te r  GSRs to  "loaded" v s . " n e u tra l"  
words in  e s s e n t ia l ly  th e  same m agnitudes o f d if fe re n c e  as 
th e  normal c o n tro l s u b je c ts .
I t  i s  in te r e s t in g  to  no te  th a t  even th e  "inadequate" 
v e rb a l responding sch izophren ic  group gave d i f f e r e n t i a l  GSRs
98
to  "loaded" words during  se t- to -re sp o n d  d e s p ite  th e  f a c t  
th a t  8 su b je c ts  in  th i s  group were mute during th e  word 
s e r ie s .  This fin d in g  seems g e n e ra lly  c o n s is te n t w ith  th e  
in c id e n ta l  le a rn in g  s tu d ie s  (Winer, 1954; Greenberg, 1954) 
which in d ic a te d  th a t  ch ron ic  sch izo p h ren ics could be induced 
to  a t te n d  s u f f i c ie n t ly  to  le a rn  m a te r ia l to  which th e i r  
a t te n t io n  had been d ire c te d  w hile f a i l i n g  to  le a rn  m a te r ia l  
which was in c id e n ta l ly  p resen ted . In  th e  p resen t experim ent 
i t  seems th a t  the s e t- to -re sp o n d  in s t ru c t io n s  served  to  
o r ie n t  th e  su b je c ts  to  th e  n a tu re  o f th e  m a te r ia l o r caused 
them to  become involved in  th e  m a te r ia l to  a g re a te r  degree 
than  in  th e  previous s e t- to -p e rc e iv e  co n d itio n .
S ince i t  was in  th e  s e t- to -p e rc e iv e  co n d itio n  th a t  
ch ron ic  sch izophren ic  su b je c ts  f a i le d  to  g ive d i f f e r e n t i a l  
autonomic responses to  word c la s s e s ,  i t  w i l l  be u s e fu l  to  
co n sid er th e  im p lica tio n s  in  d e t a i l .  I t  seems reaso n ab le  to  
assume th a t  th e  "loaded" words do no t c a r ry  w ith  them any 
immediate s i tu a t io n a l  th r e a t  and th a t  th e  "em otional" (GSR) 
re a c tio n s  a re  a fu n c tio n  o f  symbolic e la b o ra tio n  on th e  p a r t  
o f  th e  su b je c t. As was m entioned in  th e  e a r l i e r  d isc u ss io n  
o f th e  f in d in g s  o f Malmo e t  a l .  (1951) and W illiams (1953) 
i t  may be th a t  a n x ie ty  i s  e l i c i t e d  from w ith in  th e  su b je c t 
on th e  b a s is  o f h is  own f a n ta s ie s .  Whether th e  fu r th e r
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symbolic e la b o ra tio n  and th e  accompanying GSR i s  p r im a r ily  a 
fu n c tio n  o f the  s o c ia l  s i tu a t io n ,  due to  the  presence o f th e  
experim enter, or would occur in  th e  absence o f th e  e x p e ri­
m enter i s  no t known but could be te s te d  experim en ta lly . How­
ev er, fo r  norm als, th e  d if fe re n c e s  between GSRs to  "loaded" 
v s . " n e u tra l"  words d id  n o t in c re a se  when th e  response i n ­
s tru c t io n s  were added. The added s o c ia l  c o n fro n ta tio n  d id  
no t seem to  in c re a se  th e  d i f f e r e n t i a l  em otional im port o f 
th e  "loaded" words fo r  th e  normal su b je c ts .
A d i f f i c u l t  and i n t r i c a t e  in te rp r e t iv e  problem i s  p re ­
sen ted  when a l l  th e  fin d in g s  concerning re a c tio n s  to  s p e c if ic  
s t im u li  a re  considered  sim ultaneously . In  th e  in tro d u c tio n  
to  th i s  d i s s e r ta t io n  a sta tem en t was made " th a t a h ie ra rc h y  
o f s t im u li  may be involved  and th a t  ch ron ic sch izophren ic  
p a t ie n ts ,  compared w ith  c o n tro l s u b je c ts , w i l l  be le s s  r e ­
sponsive o r more withdrawn in  re sp e c t to  concep tua l, em otion­
a l l y  toned , p sy ch o lo g ica l s t im u li ,  but w i l l  be r e l a t i v e l y  
le s s  detached in  r e s p e c t to  th r e a t  o f pain  and pain  s t im u li"  
p. 30). The outcome i s  c o n s is te n t w ith  th a t  fo rm u la tion .
In  th e  absence o f in s t ru c t io n s  to  respond v e rb a lly , th e  
ch ron ic  sch izoph ren ic  su b je c ts  responded to  pain  and th r e a t  
o f  p a in  bu t seemed r e l a t i v e ly  detached in  re sp e c t to  em otion­
a l l y  toned concep tual s t im u li .  The Malmo e t  a l .  (1951) and
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W illiam s (1953) s tu d ie s  now seem complementary r a th e r  than  
c o n tra d ic to ry . In  one experim ent (Malmo e t  a l . ,  1951) a u to ­
nomic responses o f sch izo p h ren ics to  p a in  s tim u li were 
eq u iv a len t to  normals w h ile  in  th e  o th e r  (W illiam s, 1953) 
autonomic re a c tio n s  to  concep tual em otiona lly  toned m ater­
i a l s  were dim inished in  chron ic  sch izo p h ren ics  compared w ith  
norm als.
Support fo r th e  p o s i t io n  th a t  changes in  th e  p sy ch o lo g i­
c a l  s t a t e  o f  chronic sch izophren ic  su b je c ts  can be induced 
which w i l l  in c rease  autonomic re a c tio n s  to  concep tual s tim ­
u l i  i s  a lso  found. GSRs to  "loaded" v s . " n e u tra l"  words were 
in c re ase d  by th e  response  s e t  in s t ru c t io n s  in  th e  chron ic  
sch izophren ic  group.
I t  i s  in te r e s t in g  to  n o te  th a t  th e se  f in d in g s  a r e ,  in  
some re s p e c ts ,  a r e v e r s a l  o f th e  c o n tro v e rs ia l  "p e rc ep tu a l 
defense" problem. The q u es tio n  posed in  re s p e c t to  th a t  
d a ta  was, to  paraphrase  th e  au th o rs , " I f  th e  su b je c t does no t 
p e rce iv e , how does he know when to  r e a c t? "  (E riksen  & Brown, 
1956; McGinnies, 1949; Postman, Bruner, & McGinnies, 1948). 
C onversely, th e  problem posed by th e  p re se n t s i tu a t io n  i s  
" I f  th e  su b je c t p e rc e iv e s , why d o e s n 't  he r e a c t? "  In  p e r­
ce p tu a l defense th e  s u b je c ts  r e a c t  a f f e c t iv e ly  (McGinnies, 
1949) presumably w ithou t p e rce iv in g  co n sc io u sly . In  th e
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p re se n t s i tu a t io n  th e  su b je c ts  presum ably p erce iv e  w ithou t 
re a c tin g  a f f e c t iv e ly .  I t  I s  tem pting , m isch ievously , to  
co in  th e  term "em otional defense" fo r  th e  s i tu a t io n  In  which 
ch ron ic  sch izophren ic  su b je c ts  f a i le d  to  r e a c t  d i f f e r e n t i a l l y  
to  th e  "loaded" and " n e u tra l"  words.
In  any even t, th e  p re se n t evidence would seem to  In d i­
c a te  th a t  In  a l l  s i tu a t io n s  ( s e t- to -p e rc e lv e , se t- to -re sp o n d , 
v e rb a l th r e a t  of p a in , e t c . )  p e rc e p tio n  ("aw areness") o f  word 
meanings was not d e fe c tiv e . However, under co n d itio n s where 
o v e rt v o lu n ta ry  (v e rb a l)  responses a re  n o t re q u ire d , chron ic 
sch izo p h ren ic  su b je c ts  ap p a re n tly  do no t extend th e  a s s o c i­
a t iv e  p rocess to  th e  p o in t o f  developing an em otional (au to ­
nomic) r e a c t io n  to  o u ts id e  v e rb a l s t im u li  u n less  th e  word 
meanings sym bolize Imminent s t l u a t lo n a l  p a in .
In  th e  p re se n t s i tu a t io n  one Is  reminded o f a f a i r l y  
c la s s ic  d i s t in c t io n  between fe a r  and an x ie ty . " In  some In ­
s tan ces  f e a r  Is  th e  response to  a danger s ig n a l o r symbol of 
Impending p o ss ib le  In ju ry "  (S h a ffe r , 1936, p. 201). "Anxiety 
I s  used . . .  to  mean concern over our own conduct. I . e . , 
fe e lin g s  o f  g u i l t .  . . . A nxiety  about our own fe e l in g s  Is  
undoubtedly  one Im portant form a n x ie ty  ta k e s"  (H llgard , 1953, 
p. 131). That I s ,  f e a r  I s  thought o f  as a response to  an 
Im m ediately p re se n t r e a l  danger w hile  a n x ie ty  Is  thought of
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as a response  to  o n e 's  own Ideas or Im pulses. This usage 
seems re le v a n t in  th e  p rese n t co n tex t. The p a t ie n ts  seem, 
o r d in a r i ly  (when no t req u ired  to  g iv e  v e rb a l re sp o n se s) , 
a b le  to  avoid  in te ra c t io n  w ith  sym bolic m a te r ia ls  ( lead in g  
to  a n x ie ty ) even though they  p e rce iv e  them. They r e t a in  
"c o n tac t w ith  r e a l i t y "  as i s  ev iden t by th e i r  v ig i l a n t  r e ­
ac tio n s  to  th r e a t  o f p a in . F u rth e r , ch ron ic  sch izoph ren ic  
su b je c ts  have th e  p o te n t ia l  fo r in te r a c t in g  w ith  and g iv in g  
a f f e c t iv e  re a c tio n s  to  su b tle  symbolic s tim u li as i s  ev iden t 
in  th e  GSRs to  "loaded" v s. " n e u tra l"  words during s e t - t o -  
respond.
The evidence runs c o n tra ry  to  much th a t  has been w r i t ­
te n  about sch izo p h ren ia . The n o tio n  th a t  chron ic  sc h iz o ­
phren ic  su b je c ts  a re  d e f ic ie n t  in  " r e a l i t y  te s t in g "  re q u ire s  
m o d ific a tio n . While i t  may be t ru e  th a t  th e se  p a t ie n ts  do 
no t go ou t o f th e i r  way to  seek ou t r e a l i t y  and th a t  o v e rt 
behavior i s  g ro ss ly  d is tu rb e d , th ey , n e v e r th e le s s , appear to  
m ain ta in  a le v e l  of v ig ila n c e  vdxich enab les them to  s o r t  ou t 
incoming s t im u li .  They appear to  r e a c t  a p p ro p r ia te ly  to  
fe a r  producing s t im u li ,  but a n x ie ty  re a c tio n s  seem dormant 
u n le ss  th e  s i tu a t io n  induces g re a te r  th an  u su a l involvem ent.
To summarize th e  f in d in g s  on autonomic r e a c t iv i t y  (GSRs) 
to  s p e c if ic  s t im u li ,  when l e f t  to  th e i r  own devices ( s e t - to -
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p erce iv e ) chronic sch izophren ic  su b je c ts  f a i le d  to  r e a c t  d i f ­
f e r e n t i a l l y  to  "loaded" v s . "n e u tra l"  words. Y et, when in ­
s tru c te d  to  g ive v e rb a l a s so c ia tio n s  (se t- to -re sp o n d ) th e  
same su b je c ts  gave d i f f e r e n t i a l  GSRs to  words which were not 
s ig n i f i c a n t ly  d if fe re n t  from those o f c o n tro l su b je c ts . They 
a lso  responded au tonom ically  to  th r e a t  o f  pain  p resen ted  v e r ­
b a l ly  and sham-pain p resen ted  w ith  g e s tu re s  to  a degree not 
s ig n i f i c a n t ly  d if fe re n t  from c o n tro l s u b je c ts . R eactions to  
a c tu a l  p a in , o f course , were no t s ig n i f ic a n t ly  d i f f e r e n t  from 
normal c o n tro ls . These fa c ts  a re  in te rp re te d  to  mean th a t ,  
even when p a t ie n ts  appear to  be g ro ss ly  out o f co n tac t, as 
ev id en t by absent or inadequate  word a s s o c ia t io n s , th e  a u to ­
nomic mechanisms o f a f f e c t iv e  response a re  no t d e fe c tiv e , 
t h e i r  p e rcep tio n  o f meaning seems in ta c t ,  and they  a re  a l e r t  
to  s i tu a t io n a l  th re a t  p resen ted  both in  v e rb a l form and w ith  
g e s tu re s . At the  same tim e, they  f a i l  to  g ive a f f e c t iv e  
(an x ie ty ) re a c tio n s  to  concep tual-em otional m a te r ia l except 
when p a r t ic ip a t io n  or involvement is  induced by response s e t 
in s t r u c t io n s .
A bsolute GSR Magnitudes During 
O vert-V erbal Responses
In  th e  previous d isc u ss io n , GSRs to  words have been 
considered  w ith  re sp e c t to  d i f f e r e n t i a l  re a c tio n s  to  "loaded"
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vs. " n e u tra l"  words. In  th is  s e c tio n , however, i t  i s  th e  
ab so lu te  magnitude o f th e  GSRs acro ss a l l  word c la s s e s  which 
i s  considered . The fin d in g s  were th a t ,  during s e t - t o - p e r ­
ce iv e , GSRs were not s ig n i f ic a n t ly  d i f f e r e n t  between groups. 
That i s ,  combining re a c tio n s  to  both word c la s se s  th e  groups 
d id  n o t d i f f e r  in  magnitude o f GSRs during  s e t- to -p e rc e iv e . 
However, during  se t- to -re sp o n d , GSR am plitudes were s i g n i f i ­
c a n tly  d i f f e r e n t  between g roups.
During s e t- to -p e rc e iv e  the  GSRs a re  assumed to  be 
m ainly a  fu n c tio n  o f momentary re a c tio n s  to  th e  s t im u li .  
During se t- to -re sp o n d , however, th e  e f f e c t  o f th e  v e rb a l r e ­
sponse i t s e l f  i s  inc luded  in  th e  GSRs. The group o f ch ron ic  
sch izoph ren ic  su b je c ts  who f a i le d  to  g iv e  adequate v e rb a l r e ­
sponses gave GSRs, during  s e t- to -re sp o n d , which were approx­
im ate ly  o f th e  same magnitude as th ey  had p rev io u s ly  g iven 
during s e t- to -p e rc e iv e . In  c o n tra s t ,  those  chronic sc h iz o ­
phren ic  su b je c ts  who gave m inim ally adequate v e rb a l responses 
gave g re a te r  GSRs during  th e  v e rb a l responses (se t- to -re sp o n d )  
than p rev io u s ly , and th e  normal c o n tro l su b je c ts  had th e  
g re a te s t  in c re a se  in  magnitude o f GSRs.
I t  i s  ev iden t from a u th o r i ta t iv e  sources (Duffy, 1951; 
Freeman, 1948; Woodworth & Schlosberg , 1958) th a t  GSRs a re  
a lso  a measure o f response  e f f o r t .  " I t  i s  th e  energy used  in
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te n s in g  th e  muscles in  p re p a ra tio n  fo r  o v ert response  as w ell 
as th a t  used in  th e  o v e r t response i t s e l f "  (Duffy, 1951, p.
34). In  th e  p re se n t experim ent th e  g re a te r  o v e ra l l  GSR am pli­
tudes g iven by th e  c o n tro l group during  o v ert v e rb a l r e ­
sponses (se t- to - re sp o n d  co n d itio n ) i s  seen as a r e f le c t io n  
o f  g re a te r  expend itu re  o f energy in  th e  responses. The 
sch izo p h ren ic  su b je c ts  were f re q u e n tly  d i f f i c u l t  to  understand  
due to  th e  fa in tn e ss  o r lack o f fo rc e  in  th e i r  speech. Fur­
th e r ,  th e i r  responses d id  no t seem to  be given as prom ptly 
as those  of th e  c o n tro l su b je c ts . The chronic sch izophren ic  
su b je c ts  expended le s s  energy in  t h e i r  responses as was e v i­
den t in  th e i r  GSRs to  words which were le s s e r  in  am plitude 
than  th o se  o f th e  norm al c o n tro l s u b je c ts .  T his f in d in g  is  
an obvious c o ro lla ry  to  th e  d e f i c i t s  in  o v e r t-v o lu n ta ry  r e ­
sponses which have been re p o rte d  throughout th e  l i t e r a t u r e .
Before passing  on from th is  f in d in g , i t  i s  p o s s ib le  
th a t  i t  negates an in te r p r e ta t io n  o f in h ib i t io n  o f o r sup­
p re ss io n  o f response in  chron ic sch izophren ic  s u b je c ts . Were 
th e re  a response v s . no -response c o n f l i c t ,  i t  would seem th a t  
e i th e r  o r both g re a te r  GSRs and conductance le v e ls  would p re ­
v a i l  during  th e  response  s e r ie s .  I t  i s  assumed, s in c e  such 
r e s u l t s  were no t found, th a t  response f a i lu r e  in  ch ron ic  
sch izo p h ren ic  su b je c ts  i s  p o ss ib ly  a m a tte r  o f d im inished
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" se t- to -re sp o n d "  r a th e r  th an  a m atte r o f suppressing  o r i n ­
h ib i t in g  a response fo r  which th e  person i s  s e t .  This i n ­
te r p r e ta t io n  is  fu r th e r  supported  by th e  d a ta  on p re p a ra tio n  
o f s e ts .
S e t- to - P erceive  and S e t- to-Respond
P rep ara to ry  s e t s . In  th e  p re sen t experim ent an a ttem p t 
was made to  compare d if fe re n c e s  in  p rep arin g  s e ts  fo r  a p e r ­
cep tio n  ta sk  w ith  p rep arin g  s e ts  fo r  a p e rce p tio n  p lus o v e rt 
response ta s k . The r e s u l t s  in d ic a te  th a t  a l l  groups in c re a se  
a c t iv a t io n  approxim ately  to  th e  same ex te n t in  p rep a ra tio n s  
fo r  th e  p e rce p tio n -o n ly  ta sk  ( s e t- to -p e rc e iv e )  w hile c o n tro l 
su b je c ts  s ig n i f ic a n t ly  exceeded th e  chron ic  sch izophren ic  
su b je c ts  in  in c reased  conductance w hile  p rep arin g  fo r  th e  
task  in  which they  were to  g ive  an o v e rt v e rb a l response 
( s e t- to - re s p o n d ) . This f in d in g  i s  c o n s is te n t w ith  th e  
h y p o th esis  th a t  ch ron ic  sch izophren ic  su b je c ts  a re  d e f ic ie n t  
in  p rep a ra tio n s  fo r  o v e r t resp o n ses.
However, two a l te r n a te  ex p lanations should  be con­
s id e re d . One ex p lan a tio n  would be th a t  s h i f t s  in  conductance 
were re a c tio n s  to  th e  in s t ru c t io n s  as n o ise . Coming a t  th e  
end o f  a p e rio d  o f r e la x a t io n ,  th e  s e t- to -p e rc e iv e  in s t r u c ­
t io n s ,  fo r  example, may have been d isq u ie tin g  as a u d ito ry
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s t im u li  i r r e s p e c t iv e  o f  th e i r  meaning. This p o s s ib i l i ty  was 
considered  in  planning th e  procedures, and a 15 second pause 
was allow ed fo llow ing th e  in s tru c t io n s  before  th e  change in  
conductance was measured. During th is  p e rio d , GSRs to  spe­
c i f i c  sensory  s tim u li would o rd in a r i ly  be completed, leav ing  
on ly  th e  e f f e c t  o f p rep a ra to ry  or a n t ic ip a to ry  a c t iv a t io n . 
R osenthal e t  a l .  (1960), fo r  example, found th a t  p rep a ra to ry  
in te rv a ls  between 4 and 7 .5  seconds were c r i t i c a l  fo r lo ss  
o f s e t  in  chronic sch izophren ic  s u b je c ts . F if te e n  seconds 
was chosen both to  avoid GSRs to  s p e c if ic  sensory s tim u li 
and to  maximize th e  d if fe re n c e s  in  p rep a ra to ry  s e t  between 
sch izo p h ren ic  and c o n tro l su b je c ts .
A second a l te r n a te  ex p lan a tio n  i s  th a t  in s te a d  o f being 
p rep a ra tio n s  fo r  resp o n se , as such, th e  in c reases  may have 
been due to  g re a te r  " e m o tio n a lity ."  That i s ,  having p r io r  
knowledge o f th e  kinds o f s tim u li to  be expected ("loaded" 
words) and being more s e n s i t iv e  to  th e  s o c ia l  im p lica tio n s  
o f t h e i r  own a s so c ia tio n s  to  th ese  words, th e  c o n tro l su b je c ts  
may have su ffe re d  a n t ic ip a to ry  embarrassment. Were th is  th e  
ca se , however, i t  would be expected th a t  GSRs to  "loaded" v s. 
" n e u tra l"  words would no t on ly  be g re a te r  fo r the  c o n tro l 
group during  se t- to -re sp o n d  as is  found, but th a t  th i s  d i f ­
fe ren ce  would be much more pronounced th an  in  th e i r  own
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r e a c t io n s  during s e t- to -p e rc e iv e , which was no t found. F u r­
th e r ,  i t  would be expected th a t  th e  "loaded" v s . " n e u tra l"  
word d if fe re n c e s  during s e t- to -re sp o n d  would be more p ro ­
nounced in  th e  c o n tro l group than  in  th e  chron ic sc h izo ­
p h ren ic  groups. That th e se  d if fe re n c e s  were no t found i s  
evidence a lso  fo r favoring  th e  p rep a ra to ry  s e t  h y p o th e s is .
The find ing  th a t  ch ron ic  sch izophren ic  su b je c ts  show 
le s s  evidence o f p reparing  s e ts  to  respond i s  c o n s is te n t 
w ith  th e  fin d in g s o f  th e  re a c tio n  tim e s tu d ie s  o f response 
s e t  (Huston e t  a l . ,  1937; Knehr, 1954; Rodnick & Shakow, 1940; 
R osen thal e t  a l . ,  1960; T izzard  & V enables, 1956). However, 
th e  f a i lu r e  to  fin d  s ig n i f ic a n t  d if fe re n c e s  between groups in  
p re p a ra tio n s  fo r th e  p e rcep tio n  ta sk  ( s e t- to -p e rc e iv e )  poses 
a problem in  extending th e  supposed a re a  o f d e f i c i t  to  "m ental 
s e t , "  in  g en e ra l, fo r  ch ron ic  sch izophren ia  and would tend  to  
r e s t r i c t  th e  dem onstrated d e f i c i t  to  s e t  to  respond only .
One in te re s t in g  a d d i t io n a l  f in d in g  is  th a t  th e  two 
ch ro n ic  sch izophren ic groups d id  no t d i f f e r  s ig n i f ic a n t ly  in  
in c re a se s  in  conductance fo r  e i th e r  co n d itio n . D esp ite  th e  
f a c t  th a t  one group gave m inim ally adequate v e rb a l responses 
w h ile  th e  o th e r did n o t th e re  were no s ig n i f ic a n t  d if fe re n c e s  
in  th e  conductance in c re a s e s . I t  would appear, th e re fo re , 
th a t  d e f ic i t s  in  p rep a ra to ry  s e ts  to  respond were common to
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both ch ron ic  sch izoph ren ic  groups d e s p ite  th e  d if fe re n c e s  in  
q u a l i ty  o f th e  o v ert v e rb a l resp o n ses.
M aintenance o f s e t s . No s ig n i f ic a n t  d if fe re n c e s  be­
tween groups were found in  conductance le v e ls  near th e  end 
o f th e  s e t- to -p e rc e iv e  o r se t- to -re sp o n d  c o n d itio n s . Trends 
in  s e t- to -re sp o n d  favoring  g re a te r  m aintenance o f s e ts  in  
c o n tro l su b je c ts  probably  re p re se n t a ca rry -o v e r o f th e  
i n i t i a l  s e ts  which d id  no t e n t i r e ly  d is s ip a te  during  th e  r e ­
sponse s e r ie s .  On th e  b a s is  o f  th e se  d a ta , one o f th e  
hypotheses was r e je c te d .  S ince th e  "adequate” v e rb a l r e ­
sponding ch ron ic  sch izo p h ren ic  group d id  n o t show in c reased  
conductance le v e ls  during  se t- to - re s p o n d , i t  cannot be sa id  
th a t  in  g iv in g  adequate v e rb a l responses ch ron ic  sch izophren ic  
su b je c ts  r e q u ire  a com parative ly  g re a te r  in c re a se  in  le v e l o f  
autonomic a c t iv a t io n .  In s te a d , th e se  su b je c ts  m an ifest a 
r e l a t i v e l y  sm a lle r in c re a se  in  le v e l o f a c t iv a t io n  and g ive 
responses w ith  dim inished GSRs. Along th e se  l in e s ,  i t  was 
observed during  th e  experim ent, by both experim enter and 
a s s i s t a n t ,  th a t  th e  v e rb a l responses o f sch izo p h ren ics  were 
g iven  w ith  le s s  fo rc e  o f  v o ice  and g re a te r  la te n c y .
CHAPTER VI 
SUMMARY AND CONCLUSIONS
The study  o f ch ron ic  sch izo p h ren ia , as a se p a ra te  p rob­
lem, has been la rg e ly  n eg lec ted . The e a r ly  d e s c r ip tiv e  
w r i te r s  c h a ra c te r iz e d  i t  as a co n d itio n  ev en tu a tin g  in  a 
v e g e ta t iv e  ex is ten ce  and a s t a t e  o f " id io c y ." There i s  con­
fu s io n  in  th e  s t a t e  o f  knowledge about ch ron ic  sch izophren ia  
s in c e  most s c i e n t i f i c  in v e s t ig a to r s  have no t sep a ra ted  th is  
group from o th e rs . F u rth e r , experim ental samples seem 
b ia sed  in  favor o f "co o p era tiv e"  s u b je c ts ,  som atic th e ra p ie s  
a re  no t c o n tro lle d , and rap p o rt w ith  su b je c ts  i s  o ften  ques­
t io n a b le . The f in d in g s  from v ario u s experim ents a re  o ften  
c o n tra d ic to ry , perhaps fo r  th e se  reaso n s.
The experim ental l i t e r a tu r e  bearing  on ch ron ic  sch izo ­
p h ren ia  has un ifo rm ly  agreed  on th e  ex is te n c e  o f  o v ert r e ­
sponse d e f i c i t s  o f a wide v a r ie ty .  However, in v e s tig a tio n s  
o f th e  le s s  obvious in te rv e n in g  p rocesses have produced 
fragm entary  and o f te n  c o n f l ic t in g  r e s u l t s .  One o f the
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e a r l i e s t  and con tinu ing  l in e s  o f in v e s tig a tio n  has been the 
study  o f autonomic in d ic es  o f a f f e c t iv e  re a c tio n s  to  various 
s t im u li .  Most previous au th o rs  s t r e s s  a g en era l dim inution 
o f autonomic re a c tio n s  to  a wide v a r ie ty  o f s t im u li ,  and the  
r e s u l t s  a re  in te rp re te d , by them, as evidence o f g en e ra l 
w ithdraw al. D e f ic i ts  in  le v e l  o f  autonomic a c t iv a t io n ,  
a t te n t io n ,  and response s e t  have a lso  been re p o r te d . How­
ev er, th e se  problems have n o t been in v e s tig a te d  sim u ltane­
ously  in  th e  same group o f su b je c ts .
The p re se n t stu d y  was designed to  in v e s t ig a te ,  w ith in  
th e  same group o f ch ron ic sch izophren ic  su b je c ts , a s e r ie s  
o f  r e la te d  hypotheses d eriv ed  from th e  experim ental l i t e r a ­
tu r e ,  namely th a t  ch ron ic sch izophren ia  i s  c h a ra c te r iz e d  by 
w ithdraw al a s so c ia te d  w ith  low le v e ls  of autonomic a c t iv a ­
t io n ,  in a t te n t io n  to  e x te rn a l even ts , f a i lu r e  to  o rgan ize 
and m ain ta in  response s e t s ,  and decreased autonomic re a c tio n s  
to  e x te rn a l conceptual s t im u li  but adequate responses to  
p h y s ic a l pa in  s t im u li .  These hypotheses were te s te d  by ob­
ta in in g  continuous g a lv an ic  sk in  response reco rd s under a 
v a r ie ty  o f stim ulus co n d itio n s .
The su b je c ts  were 34 randomly se le c te d  chron ic sc h iz o ­
phren ic  women h o s p ita l iz e d  7 o r more years and 20 p s y c h ia tr ic  
a id es  o f s im ila r  age and socio-econom ic s ta tu s .  The
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sch izophren ic  su b je c ts  had been removed from a l l  som atic 
th e ra p ie s  fo r  more th an  a year p r io r  to  th e  study . Rapport 
w ith  the  su b je c ts  was based upon th re e  years o f  continuous 
c o n ta c t .
The appara tu s fo r  measuring g a lv an ic  sk in  response was 
an e l e c t r i c a l  c i r c u i t  w ith  a Wheatstone b ridge arrangem ent 
and a D. C. a m p lif ie r . Conductance le v e ls  and changes were 
con tin u o u sly  reco rded  on an Este rline-A ngus g raph ic  re co rd e r. 
P rio r  to  th e  experim ent th e  instrum ent was c a l ib ra te d  w ith  
th e  use o f an e x te rn a l decade box. The e le c tro d e s , which 
were a ttac h ed  to  th e  f i r s t  and m iddle f in g e r  o f th e  r ig h t  
hand, minimized e l e c t r i c a l  a r t i f a c t s  and e r ro r  due to  v a r i ­
a tio n s  in  a rea  o f co n ta c t.
The experim ental procedures began w ith  a p erio d  o f r e ­
la x a tio n , a f t e r  which a l l  su b je c ts  were adm in istered  a modi­
f ie d  word a s s o c ia tio n  procedure co n ta in in g  "loaded" and 
" n e u tra l"  words under in s t ru c t io n s  to  " l i s t e n  and th in k  
about th e  words" bu t n o t respond ( s e t- to -p e rc e iv e  c o n d it io n ) . 
An eq u iv a len t word a s s o c ia tio n  procedure follow ed w ith  i n ­
s tru c t io n s  to  respond v e rb a l ly  (se t- to -re sp o n d  c o n d itio n ) . 
A fte r  an in te rm ed ia te  r e la x a tio n  p e rio d  th e re  follow ed a 
s ta tem ent o f in te n t  to  o b ta in  a blood sample, p re p a ra tio n  o f 
a f in g e r  w ith  c o tto n  and a lc o h o l, sham p e n e tra tio n , and
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a c tu a l  p e n e tra tio n  o f  th e  sk in  w ith  a blood la n c e t . A f in a l  
r e la x a t io n  p erio d  com pleted th e  experim ental p rocedures.
On th e  b as is  o f  a r e l i a b l e  c r i t e r i o n  o f adequacy o f word 
a s s o c ia t io n  re sp o n se s , th e  chron ic  sch izo p h ren ic  su b je c ts  
were d iv id ed  in to  20 "adequate" responders and 14 " in ad e­
q uate"  resp o n d ers . The 20 c o n tro l su b je c ts  a l l  gave adequate 
v e rb a l  resp o n ses.
The fin d in g s  w ere:
1. Chronic sch izo p h ren ic  and normal groups d id  no t 
d i f f e r  s ig n i f i c a n t ly  in  o v e ra l l  sk in  conductance le v e ls .
2. A ll groups s ig n i f i c a n t ly  in c reased  sk in  conductance 
le v e ls  a f t e r  i n i t i a t i o n  o f  in s t ru c t io n s  but b efo re  word 
s t im u li  were p re sen ted  in  th e  s e t- to -p e rc e iv e  and s e t - t o -  
respond co n d itio n s . However, normal c o n tro l su b je c ts  i n ­
c reased  sk in  conductance le v e ls  to  a s ig n i f ic a n t ly  g re a te r  
e x te n t fo llow ing  s e t- to - re s p o n d  in s t ru c t io n s  than  th e  chron ic  
sch izo p h ren ic  groups. The l a t t e r  d id  n o t d i f f e r  from one 
an o th er s i g n i f i c a n t l y . ' ^
3. No s ig n i f ic a n t  d if fe re n c e s  between groups were 
found in  sk in  conductance le v e ls  a t  th e  end o f e i th e r  s e t - t o -  
p e rce iv e  o r s e t- to - re s p o n d  c o n d itio n s .
4. No s ig n i f ic a n t  d if fe re n c e s  between groups were 
found in  GSRs to  " th r e a t  o f  p a in ,"  "p rep are  f in g e r ,"  "sham-
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p a in ,"  or " p a in ."
5. No s ig n i f ic a n t  d if fe re n c e s  between groups were 
found in  GSRs to  words during  s e t- to -p e rc e iv e . However, 
during se t- to -re sp o n d , w hile  v e rb a l responses were being 
g iven , th e  normal c o n tro l group gave s ig n i f ic a n t ly  g re a te r  
GSRs than th e  v e rb a lly  "adequate" ch ron ic  sch izophren ic  
group which, in  tu rn , gave g re a te r  GSRs than  th e  v e rb a lly  
"inadequate" chron ic  sch izophren ic  group.
6. S ig n if ic a n t ly  g re a te r  GSRs to  "loaded" v s . " n e u tra l"  
words were g iven  by th e  c o n tro l group compared w ith  th e  
sch izophren ic  groups in  th e  s e t- to -p e rc e iv e  co n d itio n  only . 
During s e t- to -re sp o n d  a l l  groups gave s ig n i f ic a n t ly  g re a te r  
GSRs to  "loaded" v s . " n e u tra l"  words, w hile th e  d if fe re n c e s  
between groups, in  th i s  r e s p e c t ,  were no t s ig n i f ic a n t .
These f in d in g s  a re  in te rp re te d  to  mean th a t  ch ron ic  
sch izoph ren ic  s u b je c ts , c o n tra ry  to  some prev ious e x p e r i­
m ental r e p o r ts ,  a re  no t c h a ra c te r iz e d  by a d is tu rb e d  le v e l 
o f  autonomic a c t iv a t io n  o r by a lack o f autonomic r e a c t iv i t y  
to  th r e a t-p a in  s t im u li .  F u rth e r , th e  a b i l i t y  to  e s ta b l i s h  
s e ts  to  p e rce iv e  ap p a re n tly  i s  in ta c t  but d e f i c i t  occurs in  
th e  le v e l o f  e s ta b lis h in g  s e ts  to  respond o v e r tly  and in  
energy expended in  s p e c if ic  o v e rt resp o n ses . Chronic sch izo ­
phren ic  su b je c ts  a re  p o te n t ia l ly  ab le  to  r e a c t  d i f f e r e n t i a l l y
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to  s u b tle  conceptual s tim u li w ith  a f f e c t iv e  connotations but 
in  th e  absence o f ta sk  involvem ent, induced by in s tru c tio n s  
to  g ive o v ert v e rb a l resp o n ses, d i f f e r e n t i a l  a f f e c t iv e  r e ­
ac tio n s  a re  d im inished o r ab sen t.
At a more g en e ra l le v e l ,  th e  f in d in g s  o f th is  e x p e ri­
ment lead  to  a more o p tim is tic  view o f chronic sch izophren ia  
than i s  found in  much o f th e  l i t e r a t u r e .  These p a t ie n ts  a re  
much more a c c e s s ib le  and r e a c t iv e  a f f e c t iv e ly  to  env iron­
m ental s t im u li  th an  th e i r  d is tu rb e d  outward expressions and 
o v ert behavior would lead  one to  b e lie v e . The p a t ie n ts  seem 
p o te n t ia l ly  s e n s i t iv e  to  a l l  c la s se s  o f  s t im u li .  The main 
d e f i c i t  appears to  be in  th e i r  g e t t in g  s e t  to  respond and in  
executing o v ert resp o n ses.
\
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APPENDIX C. TESTS OF HOMOGENEITY OF VARIANCES 
SUPPLEMENTARY ANALYSES OF VARIANCE
126
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B a r t l e t t ' s T ests*  o f Homogeneity of V ariances 
fo r Conductance Levels and GSRs
Source o f Data S #8^ d . f . Chi2 £
Preparing  s e ts  (C® b efo re  
and a f t e r  in s tru c t io n s  in  
s e t- to -p e rc e iv e  and s e t - t o -
included 11 25.35 < .0 1
resp o n d ). excluded 11 8.80 > .5 0
M aintenance o f s e ts  (C be­
fo re  and a f t e r  s e t - to -  
p e rce iv e  and s e t- to -re sp o n d
included 11 21.34 < .0 5
c o n d it io n s ) . excluded 11 10.92 > .50
O v era ll le v e ls  o f a c t iv a t io n  
(C a t  7 p o in ts  o f m easure­
included 20 33.83 < .05
ment) . excluded 20 9.66 > .95
R eactions to  th re a t-p a in  
s t im u li  (GSRsC a t  4 p o in ts  
o f  measurement).
inc luded 11 11.93 > .20
R eactions to  words (GSRs 
w ithou t tran sfo rm a tio n ).
included 11 91.20 < .01
R eactions to  words (ex- 
p ressed  as 100 S/GSR ) .
included 11 13.35 > .20*
^Edwards (1950, p. 198).
#8 i s  th e  d ev ian t c o n tro l su b je c t w ith  very  high  
conductance.
= conductance le v e l  (Mhos x 10^0); GSR = change in  C.
^Log and cube ro o t tran sfo rm atio n s  both f a i le d  to  p ro ­
duce homogeneous v a r ia n c e s .
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A nalysis o f V ariance I  (supp lem en tary ): Conductance 
Levels Before and A fte r  S et In s tru c tio n s
(S ub ject #8 has been d e le te d )
Source d . f . MS ' F ’ £
T o ta l 211
Between S ubjects 52
Groups (G) 2 2.50 .00 - -
E rro r (b) 50 681.18
W ithin S ub jec ts 159
Time (T) 1 1,565.00 49.04 < .0 0 1
S et (S) 1 632.00 19.81 < .001
T X S 1 216.00 6.77 < .0 1
G X T 2 166.50 5.22 < .0 1
G X S 2 47.00 1.47 > .2 0
G X S X T 2 97.50 3.06 <.05&
E rro r (w) 150 31.91
^In  th e  o r ig in a l  a n a ly s is , w ith  su b je c t #8 in c lu d ed , 
th e  G X S X T in te r a c t io n  p r o b a b i l i ty  le v e l  was between .10 
and .05. The rem aining t e s t s  o f s ig n if ic a n c e  y ie ld ed  th e  
same d ec is io n s  in  a l l  c a ses .
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A nalysis  o f V ariance I I  (supp lem entary); Conductance 
L evels Before In s tru c t io n s  and a t  End o f 
S et C onditions
(Subject #8 has been d e le ted )
Source d . f . MS F £
T o ta l 211
Between S ub jec ts 52
Groups (G) 2 73.00 .01 — —
E rro r (b) 50 693.86
W ithin S ub jec ts 160
Time (T) 1 64.00 3.45 < .1 0 *
S et (S) 1 202.00 10.89 < .001
T X S 1 13.00 .70 — —
G X T 2 42.00 2.26 — —
G X S 2 18.50 1.00 — —
G X S X T 2 49.50 2.67 < .10
E rro r (w) 150 18.55
^In  th e  o r ig in a l  a n a ly s is  th i s  v a lu e  was < .0 5 . How­
ev er, th e  in te r p r e ta t io n  i s  no t a f fe c te d  sin ce  hypotheses 
d e a l t  w ith  in te ra c t io n s .
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A nalysis of V ariance V (supplem entary) : Conductance 
Levels Throughout th e  Experiment
(Subject #8 has been d e le te d )
Source d . f . MS F £
T o ta l 370
Between S ubjects 52
Groups (G) 2 177.00 .19 Si
E rro r (b) 50 936.46
W ithin Subjects 318
C onditions (C) 6 893.67 22.30 < .001*
G X C 12 45.58 1.14 > .20^
E rro r (w) 300 40.08
*These p ro b a b il i ty  le v e ls  a re  id e n t ic a l  w ith  th e  o r i g i ­
n a l a n a ly s is .
APPENDIX D. INDIVIDUAL SCORES (RAW DATA)
131
132
In d iv id u a l Conductance Levels Throughout th e  Experiment
(U nits a re  mhos x 10^®)
End End End End Pain End
S no. I n i t i a l r e la x s e t - t o - s e t - t o - re la x p lus re la x
le v e l I perce ive respond I I 15" I I I
Normal contro^l su b je c ts
1 36 35 37 38 30 28 24
2 45 39 36 37 36 41 35
3 25 23 25 25 24 26 22
4 25 23 25 25 24 26 22
5 25 16 15 13 14 32 20
6 39 23 24 29 19 32 20
7 43 36 32 45 35 61 40
8 98 90 99 103 82 103 77
9 22 14 18 19 12 22 12
10 28 15 16 30 19 34 22
11 29 31 37 40 46 45 42
12 29 27 27 27 23 28 23
13 29 37 39 39 35 40 31
14 10 7 8 11 8 19 7
15 29 15 15 37 30 49 19
16 39 39 37 36 32 41 31
17 40 45 43 37 36 38 31
18 53 52 51 70 58 71 58
19 46 47 42 48 43 48 52
20 53 54 50 52 50 57 53
M inim ally adequate v e rb a l responders
21 42 32 35 31 32 38 32
22 64 44 37 26 40 48 27
23 34 21 26 29 29 36 24
24 36 31 30 36 33 41 29
25 37 38 34 34 40 37 23
26 30 29 37 40 32 37 29
27 36 30 30 34 30 38 29
28 46 36 36 37 31 53 30
(Table continued on nex t page)
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Conductance L ev els  Throughout--C ontinued
S no. I n i t i a l





s e t - to -
p e rce iv e
End











M inim ally adequate v e rb a l responders--C ontinued
29 48 66 66 53 45 56 48
30 25 20 20 24 24 30 23
31 18 12 11 16 13 32 15
32 30 29 25 21 17 24 20
33 69 33 31 37 32 53 37
34 36 32 33 31 15 39 22
35 53 57 65 67 61 72 60
36 22 11 23 34 21 49 23
37 35 37 43 47 45 48 35
38 21 31 31 28 33 38 27
39 31 32 35 34 33 38 35
40 28 21 18 23 18 23 17
Inadequate v e rb a l responders
41 45 34 32 33 31 38 33
42 49 26 21 32 33 48 26
43 44 55 63 69 68 65 62
44 66 50 44 41 45 49 43
45 26 15 10 13 24 37 12
46 36 35 39 40 31 47 35
47 26 11 8 10 7 44 12
48 60 56 55 58 39 36 38
49 31 39 38 36 34 42 30
50 41 36 25 26 30 50 23
51 34 33 30 30 29 30 33
52 50 35 36 31 28 43 29
53 39 12 21 20 29 58 30
54 36 29 26 22 25 31 22
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In d iv id u a l Conductance Levels Before and A fte r 
In s tru c tio n s  and a t  End o f "P erce ive" and 
"Respond" C onditions
(U nits a re  mhos x lO^O)
S no.
S e t- to -p e rc e iv e S et-to -resp o n d
In s tru c tio n s  
Before A fte r
End o f 
co n d itio n
In s tru c tio n s  
Before A fte r
End o f  
co n d itio n
Normal c o n tro l su b je c ts
1 35 40 37 38 48 38
2 39 39 36 37 43 37
3 14 15 14 15 42 35
4 23 24 25 25 27 25
5 15 18 15 15 20 13
6 23 31 24 23 46 29
7 35 36 32 31 33 45
8 90 110 99 101 121 103
9 14 29 18 18 32 19
10 14 16 16 17 31 30
11 32 34 37 43 52 40
12 27 32 27 28 31 27
13 38 47 39 44 53 39
14 7 8 8 8 15 11
15 14 19 15 14 66 37
16 37 40 37 37 43 36
17 44 50 43 41 46 37
18 51 52 51 51 75 70
19 47 58 42 44 71 48
20 56 57 50 49 57 52
M inimally adequate v e rb a l responders
21 32 36 35 33 33 31
22 42 45 37 36 35 26
23 20 29 26 24 42 29
24 29 28 30 30 34 36
25 38 , 38 34 33 35 34
26 29 37 37 33 42 40
(Table con tinued  on nex t page)
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In d iv id u a l Conductance L a v e Is-- C ontinued
S e t- to -p e rc e iv e  S e t- to -re sp o n d
S no. In s tru c tio n s  End o f In s tru c t io n s  End o f
Before A fte r  co n d itio n  Before A fte r  c o n d itio n
M inim ally adequate v e rb a l responders--C ontinued
27 29 32 30 30 39 34
28 35 35 36 45 41 37
29 62 66 66 52 50 53
30 20 25 20 21 25 24
31 12 12 11 11 13 16
32 29 29 25 24 23 21
33 33 50 31 40 49 37
34 32 39 33 32 39 31
35 57 57 65 60 65 67
36 11 12 23 22 23 34
37 38 38 43 50 48 47
38 30 32 31 43 42 28
39 31 41 35 34 59 34
40 21 21 18 18 20 23
Inadequate v e rb a l responders
41 33 35 32 32 36 33
42 23 31 21 20 39 32
43 58 55 63 66 63 69
44 48 48 44 54 48 41
45 14 14 10 14 24 13
46 34 34 39 40 38 40
47 10 16 8 22 20 10
48 56 60 55 55 58 58
49 39 40 38 37 39 36
50 35 34 25 25 52 26
51 30 34 30 30 30 30
52 35 36 36 37 40 31
53 12 15 21 20 21 20
54 28 32 26 25 25 22
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In d iv id u a l GSRs to  "N eutral " and "Loaded" Words
(U nits a re  100 VMhos X 10^0 change)
S e t- to -p e rc e iv e S e t-to -re sp o n d
S no.
N eu tra l Loaded N eu tra l Loaded
Normal c o n tro l su b je c ts
1 11.6 13.0 15.7 16.4
2 7 .3 14.2 11.3 14.2
3 3.6 4 .2 26.5 33.4
4 6.9 12.4 12.0 12.9
5 4 .1 3.2 14.9 26.7
6 2.6 9 .1 21.4 28.9
7 0.0 0 .0 16.6 28.0
8 17.3 22.7 25.5 24.5
9 4 .0 17.1 7.6 21.4
10 1.4 3.9 26.8 29.7
11 17.1 14.4 17.7 28.9
12 16.4 20.5 28.0 31.4
13 11.9 17.1 27.7 40.0
14 1.7 5.7 13.6 22.8
15 5.1 6 .6 39.0 51.0
16 10.5 21.4 15.8 11.5
17 15.2 22.6 18.0 25.2
18 2.8 1.4 30.5 36.1
19 15.3 18.2 27.1 31.6
20 15.8 17.3 17.3 20.8
M inim ally adequate v e rb a l responders
21 11.2 12.0 6 .0 5.3
22 24.7 8 .4 12.9 18.7
23 12.2 9 .1 24.1 31.4
24 10.1 11.7 21.3 27.8
25 11.2 24.7 17.3 10.0
26 12.9 10.0 23.1 25.0
27 11.6 13.6 16.4 18.0
28 11.8 14.1 11.2 19.1
29 16.3 10.0 8 .1 15.3
(Table continued  on nex t page)
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In d iv id u a l GSRs to  W ords--Continued
S no.
S e t- to -p e rc e iv e  
N eu tra l Loaded
S e t-to -re sp o n d  
N eu tra l Loaded
M inim ally adequate v e rb a l responders--C ontinued
30 4 .7 6.6 10.3 19.3
31 1.7 5.9 11.6 25.5
32 6 .4 5.7 4 .7 6 .0
33 8.7 23.5 29.7 4 1 .4
34 4 .2 2 .4 12.2 22.0
35 18.7 20.8 26.5 30.0
36 10.0 7 .1 26.1 32.6
37 22.4 19.2 18.7 19.1
38 15.3 10.8 15.3 6 .4
39 16.0 17.5 17.3 25.2
40 6.0 6.9 9.7 20.6
Inadequate  v e rb a l responders
41 7.9 7.1 8.4 13.4
42 14.2 4 .0 8.7 16.9
43 18.2 25.5 19.6 30.5
44 25.2 17.8 13.8 8.7
45 4.0 6.0 5.0 15.0
46 7.4 16.1 14.7 24.5
47 7.1 5.1 0.0 0 .0
48 24.5 0 .0 23.4 22.4
49 9.8 17.6 12.2 8.7
50 6 .4 10.8 11.2 9 .1
51 19.6 9.1 14.1 32.4
52 4 .0 8.4 0.0 1.7
53 8.5 5.6 0.0 1.7
54 7.7 5.7 10.8 4 .0
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GSRs to  T h rea t-F a in  S tim u li 
(Units a re  mhos x lO^O change)
S no. T hreat
Prepare
fin g e r
Sham
pain Pain
Normal c o n tro l su b je c ts
1 2 5 5 5_
2 17 12 19 12
3 63 59 33 44
4 8 3 9 3
5 8 23 20 8
6 22 17 18 18
7 9 48 32 36
8 70 23 22 22
9 9 - 18 12 22
10 34 14 18 17
11 48 4 40 40
12 28 15 27 27
13 38 17 15 18
14 19 40 30 31
15 47 42 54 55
16 18 6 14 12
17 23 10 8 18
18 4 28 49 29
19 51 18 38 31
20 9 27 15 12
M inim ally adequate v e rb a l responders
21 3 32 24 45
22 42 65 61 58
23 1 19 15 19
24 5 37 34 21
25 9 8 35 25
26 58 31 31 17
27 14 19 16 6
28 8 21 32 23
29 13 2 4 3
(Table con tinued  on nex t page)
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GSRs to  T h reat-P a in  S tim u li--C o n tin u ed
S no. T hreat
Prepare
fin g e r
Sham
pain Pain
M inimally adequate v e rb a l responders --C ontinued
30 16 22 19 17
31 1 20 20 17
32 15 2 1 5
33 55 49 16 17
34 30 13 20 32
35 4 36 20 19
36 3 32 24 ' 45
37 8 9 22 25
38 2 7 5 7
39 14 8 17 6
40 5 11 19 17
Inadequate v e rb a l responders
41 3 9 9 6
42 21 50 8 24
43 32 24 19 22
44 27 7 8 2
45 2 38 15 26
46 47 28 19 27
47 19 23 33 33
48 12 17 22 17
49 25 13 9 15
50 33 7 34 32
51 17 9 16 14
52 12 22 6 18
53 2 23 23 39
54 45 22 1 17
